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HE history of Cast Iron 

Pipe_is*a history satis- 

factory service — of supe- 
rior resistance to various chem- 
icals, to sulphuric, and other 
acids, to ammonia and cor- 
rosive gases and alkalis, in 
chemical and metallurgical 
plants everywhere. 


The Cast Iron Pipe 
Publicity Bureau 


1 Broadway 
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> Production and Low 
Operating Cost 


SHRIVER 
FILTER PRESSES 


They increase output and effect marked savings 
in filter cloth replacements and the recovery of 
values. Little attendance and less wash water adds 
to their economy. 


ay 


Have wide joint surfaces Accurate finishing 
of plates and frames, coupled with an efhcient 
tightening device, prevents leakage. 

Presses for all industrial filtration. Small presses 


or ia Be Shriver & Co. N. J. 


because of their ability to withstand and safely handle substances which are 


NESS 

DRYERS 
are specially adapted to the drying of chermeais and rgMMellaneous materials 


corrosive to metals, poisonous or explosive 


I Materials requiring temperatures as low Double Shell Dryet y 
\ as 110° F. and as high as 2500° F. can be Y 


rapidly and uniformly dried at the lowest 
possible cost. 
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Rugeles-Coles Dryers permit rapid extraction 
at all temperatures; are highly efficient and 
easy to operate. Write for further data 


S55 
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Ruggles-Coles Eng. Co. 
50 Church St., New York City 8 Distinct Types—Double or Single She! 
Norks: York, Pa Direct Heat, Indirect Heat or Ste 
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The Most Powerful and Efficient Centrifugal 
for Drying Chemicals! 


“Hercules— Weston” 


Direct Motor Self- Bottom 
Driven Balancing Discharge 


Belts, for driving centrifugals, especially in chemical work, are ex- 
pensive to maintain and, with their necessary guide pulleys, consume 
power and require attention. 

Spindle bearings under the basket are difficult to get at for renewal, pvut- 
ting your centrifugal out of service longer than necessary. 
“Hercules-Weston” self-balancing direct motor driven centrifugals use 
neither belts nor bearings below the basket, and the motor is placed above 


centrifugal, where it is free of acid and water. 


Sizes 30-—36—-4042—48—54 and 60 Inch 
Manufacturers of Hercules Self-Balancing Hydro Extractors 


GILLESPIE MOTOR CO. paTeRSON N.s. AMERICAN SHELL CO. 
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Index to the 
Current Volume 

OLLOWING the custom established by this journal 

beginning with vol. 1, there is bound in this issue 
the current index. A special effort has been made to 
produce an index that would be exceptionally useful. 
It has not.been compiled in a hasty or careless manner, 
but according to a well-defined plan worked out by the 
editorial staff, with a special view to the reader’s 
interests. 

It seems appropriate at this time to say a word in 
regard te the proposed 20-volume index to CHEMICAL 
& METALLURGICAL ENGINEERING regarding which we 
circularized our subscribers last fall. The response was 
so favorable that we planned to prepare the index, but 
have been deterred in so doing on account of the short- 
age of paper and the greatly increased mechanical cost 
of production. These conditions were not foreseen 
when the index was proposed, but they necessitate 
abandoning the project for the time being. 


A Question of 
Professional Ethics 


ODES of ethics have been drawn from time to time 

and proposed for adoption by various bodies of 
professional men. In their essence such codes must be 
broad and general, leaving to the individual the nicety 
of interpretation in particular cases. When the test 
comes we discover not so much the efficiency or 
deficiency of the code as the integrity of the man; and 
after all that is the crux of the whole matter whether 
we have codes or not. Of course codes are helpful even 
to men of good intentions, just as padlocks are dis- 
couraging to those of evil design, and it is just as 
well for men of high ideals to formulate a statement 
of what they believe to be good conduct for themselves 
and others. So we have no quarrel with codes, though 
we admire ethical conduct the more where no code is 
written. 

A recent case in point is the action of THEODORE J. 
HOOVER in offering te submit in evidence in the flotation 
litigation between Minerals Separation, Ltd., and the 
Miami Copper Co. a document which came into his pos- 
session when he was general manager of Minerals 
Separation in 1907. The document in question is a copy 
of “The Theory of Concentration Processes Involving 
Surface Tension,” by HENRY L. SULMAN and HUGH 
F. K. Prcarp, consulting metallurgists to Minerals 
Separation then and.now. When written, it purported 
to be a full and complete treatise on the subject, 
embodying the authors’ ideas on the science and tech- 
nology of the flotation process, and it is the same 
document to which we referred in our issue of March 
3, 1920, when we commented on the discrepancy between 
the ideas held by Minerals Separation in 1907 and 


those advanced by Mr. SULMAN in his gold-medal 
paper before the Institution of Mining and Metallurgy 
in 1920. The document was given by Mr. SULMAN to 
Mr. HOOVER in 1907, and subsequently remained in his 
possession for more than twelve years without request 
for its return. In the meantime Mr. Hoover severed 
his connection with Minerals Separation and has not 
been in its employ since 1910. 

Such was the status when in 1919 Mr. Hoover had 
occasion to delve into the record of the case of Minerals 
Separation, Ltd. vs. Miami Copper Co. From his affi- 
davit on the subject we learn that as a consequence of 
his investigation he was convinced “that the present 
contentions of the complainant therein as to the scope 
of United States Patent No. 835,120 are so entirely 
opposed to the statement of two of the patentees as 
contained in the treatise, above referred to, as to 
amount, in my opinion, to an attempt to perpetrate a 
fraud on the court and to impose an unwarranted and 
unjustifiable burden upon the mining industry of the 
country.” 

With regard to the state of the art prior to the date 
of application for Patent No. 835,120, Mr. HOOVER says 
that the ideas of SULMAN and PICARD as given in the 
treatise are “wholly inconsistent with the position for 


which their assignee, Minerals Separation, Ltd., is 
now contending in this case.” 
With this as a background, we may ponder the 


delicate position in which Mr. Hoover found himself. 
As a former employee, at one time under contract with 
Minerals Separation, he legitimately came into possession 
of documentary evidence of the avowed opinions of that 
company’s metallurgists as to the scientific basis of the 
flotation process. Twelve years later, as a private 
engineer and professor of mining and metallurgy in 
Stanford University, he finds his former employers 
engaged in litigation, basing their contentions as to the 
prior state of the art on statements wholly inconsistent 
with those given in the treatise mentioned. What was 
Mr. Hoover to do? Had he any duty at all in the 
matter? If so, what was it and to whom? Was his 
possession of the treatise a matter of confidence which 
he was bound to keep inviolate? Had he any obligation 
to Minerals Separation under his former contract of 
employment? Was it his duty to speak or keep silent 
on the subject? 

We can imagine the soul-searching effort to find the 
proper answer to these and other questions, because the 
decision when made would be fraught with important 
consequences. If Mr. HOOVER remained silent and 


allowed Minerals Separation ultimately “to perpetrate a 
fraud on the court and to impose an unwarranted and 
unjustifiable burden upon the mining industry of the 
country,” he might be considered accessory before the 
fact. 


On the other hand if he opposed the claims of 
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his former employers they might brand him as treach- 
erous and disloyal, and seek to discredit him in various 
ways. The path of duty finally led Mr. Hoover to an 
exposure of the facts as set forth in his affidavit. But 
the determining motive to which we want to direct 
attention is that he was moved to break silence, as he 
testifies, “particularly as I believe that the rights of 
the public are also involved.” 

Evidently Mr. Hoover’s sense of duty to the public 
transcended all other considerations, and few will 
question the soundness of his decision. For ourselves 
we are glad to see so important a question resolved as 
a matter of ethics free from technicality. 


Justa 
Little Strike 


N THE 18th of this month the switchmen and yard 

employees of the railways in Baltimore expressed 
by a strike their impatience over what they regarded as 
dilatoriness on the part of the authorities charged with 
the problem of finding a satisfactory readjustment of 
their wage scale; that is, a scale that the railways could 
meet on the one hand, and which would be acceptable to 
them on the other. The strike, as some labor leaders 
are constant!ly telling us, is their only weapon and their 
only means of expression. Since neither sword nor gun 
nor any other weapon is necessary to register impa- 
tience, the present walk-out must be regarded as an ex- 
pression of opinion rather than as a blow, so far as its 
intent is concerned. The gentlemen were annoyed and 
this is the way in which they tell it. At present writing 
the strike has extended through the Philadelphia dis- 
trict and reached Jersey City. 

Now let us see what this expression of opinion costs. 
Baltimore is headquarters for the manufacture of tin 
cans in the Eastern district. The factories are there. 
The corn and tomato crops of Delaware, Maryland and 
New Jersey are ripening. There is no reserve tin plate 
in existence. It cannot be made unless the steel is 
transported into the works and the cans transported 
away to the canneries. Nevertheless the crops are ripen- 
ing, and no cans are being made or delivered in this 
region. Therefore most of the corn and tomato crop 
in the states ‘mentioned will have to rot if the strike 
continues. There’s no market for this immense amount 
of perishable goods now. They are needed for our win- 
ter food supply. Of course it may be said that tomatoes 
are 90 per cent water, and that we can get water from 
the pump, but tomatoes contain vitamines and they make 
other foods edible which otherwise are not. Canned 
corn and tomatoes are necessaries. 

There’s an immense crop of sweet corn in Maine, and 
this also is chiefly dependent upon Baltimore cans. A 
few cans may come in from Rochester, N. Y., if the strike 
does not extend out there, but only a small fraction of 
those needed. And a very few may be drawn from Port- 
land, but not enough to count. The farmers—poor 
Rubes !—didn’t know the yardman mind or the switch- 
man conscience. They planted up to the limit, and now 
the joke is on them. Then next winter the joke will be 
on us. There is some danger, however, that the great 
American sense of humor will fail us all by the time 
cold weather comes around. 

Out in Newcastle, Pa., there are two tin-plate mills 
and a Carnegie steel plant. They were shut down from 
April 10 to June 7 for lack of coal. And the plate mills 
couldn’t get steel; all because of transportation difficul- 
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ties due to strikes. These strikes also were expressions 
of opinion. The immediate result was that five to six 
thousand men were thrown out of work. They have sold 
their -Liberty bonds, used credit to the limit at the 
groceries, and are in arrears for rent. It takes a lot 
to support a family for two months at present prices. 
Now the mills have started up and the men are working, 
but the situation is delicate. Freight moves very slowly 
and at any fresh disturbance they must close down 
again. 

The connection between steel mills and tin-plate mills 
and can factories and canneries is a kind of frayed-out 
shoestring. Transportation is needed and there is 
hardly any transportation of freight. It is too late now 
to make up all the cans needed. In Indiana there are 
5,500 acres planted in tomatoes that face nearly a total 
loss. Wisconsin has 60,000 acres planted in peas. The 
seed cost $9 a bushel and it takes three and one-half 
bushels to the acre. That means an investment of nearly 
$2,000,000 by Wisconsin farmers for seed alone. If 
they are able to can half the crop owing to some early 
deliveries of cans, they will be lucky. The rest is in the 
lap of fate as may be determined by the meditations and 
opinions of the railroad employees. 

Sardines are beginning to run along the Maine coast, 
but there are no cans at hand. And there’s no use in 
catching them if they can’t be packed. Fish do not 
keep well if exposed to the air. 

In other words, the gentlemen engaged in switching 
cars are annoyed. They register their annoyance by 
their “only weapon,” the strike, and this in turn causes 
the rich products of our blessed land to rot in the 
fields, it bankrupts farmers, and dooms hundreds of 
thousands of our people to hunger and millions to dis- 
tress. If any king of the past two hundred years were 
to have inflicted such a punishment as a mark of his 
disapproval he would have been dethroned. People 
will not stand that sort of thing from kings. But we 
seem to endure it with complacency from yardmen and 
switch-tenders. Perhaps their hearts bleed for the 
suffering in prospect. 


The Stable Market 
For Chilean Nitrate 


ARIOUS sources of information, notable among 

which are the United States Department of Agri- 
culture and the Chilean Nitrate Committee, show that 
the demand for Chilean saltpeter in the world market 
has been the criterion of the nitrogen requirements for 
explosives and fertilizers for a number of years past. 
This is not an amazing fact when we consider that the 
industry dates back to the discovery of caliche by the 
early Indian tribes of Tarapaca, that sodium nitrate 
was known in the time of PHILIP V and that actual pro- 
duction of saltpeter began in Huantajaya during the 
early part of the eighteenth century. Tradition has it 
that when the Indians revealed their discovery to the 
priest he announced that the explosive soil was not the 
abode of an evil spirit but a gift of Providence for 
increasing the productiveness of the earth. Thus it 
was simultaneously found to be both an explosive and 
a fertilizer. 

Wise, in truth, are the present-day dealers in this 
old-established commodity who philosophically accept 
the advent of new processes for securing nitrogen com- 
pounds. In spite of the upheaval of the market due to 
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the war the business is even now showing signs of 
future stability. The development of better methods 
for supplying the wants of mankind should always be 
welcomed if for no other reason than the consequent 
addition to individual wealth. 

Experience with the marked industrial improvements 
of the past hundred years has taught us that such proc- 
esses of growth are more often evolutionary than revo- 
lutionary. This is easily accounted for in that economic 
laws essentially function to keep pace with the new 
achievements and with small disturbance to industrial 
welfare. Nitrogen-fixation plants will supply the con- 
sumer with new compounds of nitrogen, but the demand 
is growing at such a rate as to still require an increas- 
ing output of the product from the deserts of Chile. 

The most fundamental change which will likely take 
place in the Chilean nitrate industry is the forced appli- 
cation of modern methods to mining and leaching oper- 
ations. Competition which necessitates improvements 
over aboriginal processes is wholesome indeed. 


Organizing the 
Steel Workers 


AR from the failure of the iron and steel strike of 

last autumn having settled the matter of whether 
or not the iron and steel industry should be “organ- 
ized,” the present situation is that there is competi- 
tion in the matter of endeavoring to do the job. The 
work of organizing that led to the recent strike was 
conducted more or less under the auspices of the 
American Federation.of Labor. There is an organiza- 
tion about forty years old, called the Amalgamated 
Association, for several years “affiliated” with the 
Federation, which aspires to do all the organizing 
there is to be done in the industry, and wanted the 
Federation to leave the matter to it, but the Federa- 
tion at the annual convention in Montreal turned 
down the proposition and laid plans for a fresh cam- 
paign of its own. The old committee, which survived 
after the Fitzpatrick and Foster resignations, follow- 
ing the failure of the strike, is to be disbanded and an 
entirely new committee formed, profiting by the mis- 
takes the last time. 

The Amalgamated Association has been losing 
ground more or less continuously, except during the 
late war, since its Homestead strike of 1892, and of 
fate has controlled practically nothing except 30 or 
40 per cent of the hot-mill labor at the sheet and tin- 
plate mills, the tin-house labor at the same tin-plate 
mills, and most of the iron mills from Pittsburgh west. 
One advantage it had to offer to those signing its 
scales was that the matter was over for a year, and 
the management had to deal with a mill committee 
instead of with individuals. The scale agreement 
prevented a strike as long as its terms were complied 
with. Last fall the Amalgamated Association was 
commended for keeping its men at work, under its 
signed scales. Instead of being encouraged to con- 
tinue the system the Amalgamated Association pro- 
posed to the sheet and tin-plate manufacturers hither- 
to signing the scale that for the new year, beginning 
July 1, the men for whom the scale was signed should 
have the right to go on strike if the Amalgamated Asso- 
ciation should at any time organize other departments 
operated by the company signing the scale, and the 
scale then presented should not be accepted by the 
management. Under Amalgamated Association rules 
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ten men can form a union and get a charter. Thus the 
hot-mill men could get the picklers in, then the hot- 
mill men plus the picklers could get the cold-rollers 
in, then the hot-mill men plus the picklers plus cold- 
rollers could get the annealers in, and so on. The 
Republic Iron & Steel Co. bought a ten-mill sheet plant 
last year for the hot-mill labor of which the Amalga- 
mated Association scale has hitherto been signed. 
According to the plan proposed, this could be used as 
a lever gradually to get the company’s plate mills, 
pipe mills, bessemer converters, open-hearth furnaces 
and blast furnaces into the union class, bit by bit, 
otherwise down would go the Deforest sheet mills. 

Needless to say the proposal was rejected and the 
scale conference adjourned, leaving it that the Amal- 
gamated Association will after June 30 make all the 
trouble it can. So will the American Federation of 
Labor, and the two organizations will not work to- 
gether, the point being that the officials of each or- 
ganization wish to retain their positions. This may 
represent a new form of competition, but it is no new 
thing for labor organizations to compete with each 
other, as witness innumerable cases of construction 
jobs being held up because there was a plurality of 
unions desirous of doing the same piece of work. 

Nothing has been said thus far as to what either 
organization wants for the men it is desired to union- 
ize. That may be announced later if the leaders have 
the necessary leisure. The fact is baldly apparent 
that the main thing is to “organize” for the sake of 
organizing. 


Something— 

But Not Enough 

HE Sterling-Lehlbach bill, which provides for the 

retirement of Government employees, has just be- 
come effective, and those in the service above 62, 65 or 
70 years of age, according to the branch of the service, 
are to be retired on a pay which is pitifully small, espe- 
cially for those who have occupied responsible positions. 
After thirty years of service, retirement is on the basis 
of 60 per cent of the salary, but a maximum of $720 
per year limits the retirement pay. Those who have 
been fifteen years in the service retire on a 30 per 
cent basis, but here again the maximum retirement pay 
is limited to $360 per year. 

It is certainly gratifying to know that Congress has 
at last recognized the principle of retirement provision 
for superannuated civilian employees. However, it is 
not pleasant to consider the situation of a technical ex- 
pert who has been in the service for thirty years and 
who under the new law is required to surrender 24 per 
cent of his basic salary, being provided with the munif- 
icent reward of $60 per month when he retires for old 
age. The professional men of the country cannot look 
with satisfaction upon such an arrangement. 

It is up to us, therefore, to get busy and see that a 
more nearly adequate arrangement is made for the re- 
tirement of specialists. Particularly for those in tech- 
nical and other professional lines the retirement should 
be upon a basis comparable with the dignity of the posi- 
tion which they have occupied. This is only one of 
the efforts which is essential in order to restore the 
Federal services to that position of self-respect and 
reliability which can reasonably be demanded if proper 
care is taken of the individuals’ interests, both during 
and after public service. 
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Readers’ Views and Comments 


Putrefaction and Decomposition 
To the Editor of Chemical & Metallurgical Engineering 
Sir:—Dr. George L. 
tributed an 


Hagadore of Chicago has con- 
illuminating article to The Undertakers 
Journal on Putrefaction and Decomposition, which is 
so replete with chemical and biological news that I offer 
some notes taken from it as a worthy supplement to 
Prof. Moadinger’s masterly contribution to corpse 
chemistry which I abstracted and which you were good 
enough to print some time ago.* 

“Decomposition,” says Dr. Hagadore, “is the separa- 
tion of the component principles of the body, which are 
organic, nitrogenic or proteid compounds ‘ 
The separation takes place by chemical analysis under 
conditions causing fermentation.” Of cells he savs that 
“like all organic structures they have a limited period 
of life, their continued decay and death necessitating 
reproduction, which takes place in higher animal life 
by fission.” “Blood,” he continues, “is another unstable 
and he says it is the first tissue of the body 
to decompose. 

“The body has fifteen chemical elements, all of which 
are combined in characteristic proportions (by the law 
of chemism) to form compounds, the proximate 
principles of which are about one hundred, which are 
divided into four classes, viz., inorganic, organic, non- 
nitrogenized, organic-nitrogenized and the principle of 
waste. Chemical elements, with the exception of the 
gaseous oxygen O,,, hydrogen H,, and nitrogen N,,, do 
not exist alone in the body, but form compounds. The 
proximate principles O,,, H, and N,, are gases possessing 
great atomic heat, while C,, has the greatest atomic 
cohesion. O,, will combine with all the elements except 
fluorine, FO..”. The function of O,, “appears to be the 
oxidation of albuminous, oleaginous and_ saccharine 
compounds to their ultimate forms of urea, carbonic 
acid, ete.”’ 


. 


tissue,” 


Later on the author states that 


“according to the 
Law of Chemisn 


, atoms are not satisfied to remain in 
complex compounds, readily giving up the unsatisfied 
atoms from molecules in the compound, which is termed 
analysis, or chemical decomposition of the body.” 

The sequelz of decay are described in rather minute 
detail and the phenomena are explained by the state- 
ment that “the gases that chemists and pathologists 
describe are purely new chemical compounds caused by 
the chemicals in the body readily giving up the unsatis- 
fied atoms in the molecules and the atoms combining 
With the O. gas, the H, gas and the N,, gas.” 

Here we have a remarkable example of the reach of 
technology beyond the advancement of pure science. 
Let us consider a few of the high lights of Dr. Haga- 
dore’s great research. We are told, for instance, that 
decomposition takes place by chemical analysis; that 
blood is a tissue, and of proximate principles, which 
will be a new concept to most of your readers, I believe. 
Che reproduction of life in the higher animals by fission 
is a new biological idea. The principles of waste to 
some minds will probably involve C,H,OH, but the inert 


*See CHEM. & Mer. ENG., vol. 22, No. 11, March 17, 1920, p. 484 


H, molecule will probably strike most readers as a 
novelty. It is not surprising, however, that such a 
super-ozone as O,, will oxidize the oleaginous and sac- 
charine compounds of the body, whether it be dead or 
alive. MARTIN SEYT. 


Air Furnace vs. Cupola Semi-Steel 
To the Editor of Chemical & Metallurigcal Engineering 

Sir:—I have recently had occasion to refer to my re- 
marks at the A.I.M.E. meeting, Feb. 16 to 19, New 
York City, reported on page 391 of the March 3 issue 
of CHEMICAL & METALLURGICAL ENGINEERING, as 
follows: 

“Attention was called to the exceptional wearing 
qualities of some semi-steels by R. F. Harrington, who 
thought that real information was needed as to whether 
cupola or air-furnace semi-steel was superior for abra- 
sion-resistant parts such as locomotive cross-head shoes. 
Mechanics generally prefer cupola semi-steel, even if 
physical tests appear quite similar. For determining 
this essentially practical point, a good testing machine 
should be designed.” 

The writer appreciates fully the difficulty often en- 
countered in reporting absolutely correctly the state- 
ments of different speakers on such occasions. It does 
seem, however, in this particular case that some of my 
remarks were entirely contrary to the statements 
reported as above, as can be seen from the extracts 
from a copy of stenographic notes submitted by the 
Secretary of the A.I.M.E. for my record: 

“This so-called semi-steel has always been 
of rather great interest to the speaker from the stand- 
point of its wear-resisting properties. We hear a great 
deal about the high tensile strength, transverse load 
and the increased deflection that is obtained through the 
use of steel, as compared to metal which has been made 
without the use of steel. This is particularly true in 
the case of the frictional parts of the locomotive, where 
much material of both kinds as mentioned above is used. 
. . . I have often wondered how the wear-resisting 
qualities of these two metals would compare, viz., metal 
made through the use of steel and one through the use 
of the open-hearth or air furnace type of melting unit. 

In the railroad world are many able 
men who believe that the addition of steel materially 
reduces the wearing quality of a metal as compared to 
a metal of the same analysis obtained through the reduc- 
tion of carbon by other means. I believe that ; 
some endeavor ought to be made to test out the rela- 
tive wear-resisting qualities 


3oston, Mass. 


R. F. HARRINGTON. 


Increased Production of Sugar in Belgium 


The Belgian production of sugar, which in 1918 was 
70,000 tons and in 1919 113,000 tons, will easily reach 
160,000 tons this year and will cover the interior needs 
of Belgium without obliging it to have recourse to 
foreign stocks. If the production attains 200,000 tons, 


as it did several years ago, there is a possibility of a 
surplus for export. 
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American Society for Testing Materials 


Review of the Technical Papers Presented Before the Meeting at Asbury Park, N. J., June 22 to 25, 
Especially Relating to Molybdenum Steel, Transverse Fissures in 
Rails and to Testing Machines 


EDITORIAL CORRESPONDENCE 


twenty-third annual meeting at Asbury Park, 

June 22-25, 1920, which was quite well attended 
by men interested in different substances together com- 
prising engineering materials either from a producer's 
or a consumer’s standpoint. As formerly, the main 
activities were confined to committee meetings, only the 
finished result of which was exhibited in open meetings. 
Nearly a hundred changes or additions were made to 
the standard and tentative specifications, most of them 
being matters of detail. 

One action almost promised a year ago, was left 
undone—the restoration of phosphorus and sulphur 
limits in steel. Many 1918 specifications were raised 
0.01 per cent to admit the necessary war tonnage— 
half of them replaced last year on materials of special 
purity or composition, and the remaining specifications 
(comprising the largest part of the tonnage) left with 
high limits for twelve months more. Now comes the 
time to replace the lower limits, but the committee finds 
that the conditions existing a year ago still remain, 
consequently consideration will again be deferred for a 
year. No question was raised as to the possibility of 
“conditions”—principally high-sulphur coal—ever being 
better, lacking an insistent spur; meanwhile a joint 
committee’ has embarked upon a pretentious investiga- 
tion as to the effect of sulphur and phosphorus on tonnage 
steels. Before scientific results can be obtained from 
this investigation—if they ever are obtained acceptable 
to both producers and consumers—the psychological 
factor may have intervened, and the purchaser become 
so satisfied with higher sulphur and phosphorus shapes 
that he wonders at his former insistent demand for the 
lower limits. “Anyway, if the steel mills cannot pro- 
duce the stuff you want, Py a 


A vent Society for Testing Materials held its 


CORROSION OF SHEET METAL 


Another important committee report was on the 
present condition of a great number of 16- and 22-gage 
corrugated sheets exposed to atmospheric conditions for 
several years. Three different sets were exposed, one at 
Annapolis, where deterioration has proved slow; at Fort 
Sheridan, where the conditions are more severe, and at 
Pittsburgh, where the sheets are failing badly. The 
May, 1920, inspection of the 41-months’ old sheets at 
Pittsburgh showed that out of 146 sheets of copper- 
bearing steel and iron (including puddled and ingot 
iron, open-hearth and bessemer steel) all with copper 
content above 0.15 per cent, ranging from 0.18 to 0.62, 
forty-two have failed, or 28 per cent. Out of eighty-four 
non-copper-bearing sheets, containing copper less than 
0.15, ranging down to 0.01 per cent, eighty-one have 
failed, or 97 per cent. Atmospheric conditions at Pitts- 
burgh and Fort Sheridan therefore appear to be resisted 
better by corrugated sheets containing appreciable 
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amounts of copper. Coupons reserved from all these 
exposed sheets will now be exposed in salt, mine, and 
tap water, to check the result of the atmospheric- 
exposure results. Exposure of galvanized and other 
protected sheets probably cannot be undertaken on ac- 
count of the difficulty in guaranteeing unchanged location 
for the long term of years which would be required. 


SHATTERED ZONES IN RAILS 


In discussing James E. Howard’s paper “On the 
Shattered Zones in Certain Steel Rails, With Notes on 
the Interior Origin of Transverse Fissures,”’ M. H. 
Wickhorst reviewed the gradual increase in our knowl- 
edge regarding simple transverse fissures. As these 
failures appeared (they were first described by Mr. 
Howard in 1911) the rails containing them were studied 
from many angles. Chemical analysis gave no clue to 
the trouble. Microscopically, the rails appeared all 
right. Tension tests cut from transversely-fissured rails 
gave consistent results in flange, web, or outside of head, 
yet the same tests from the interior of the head showed 
low ductility. 

Transverse fissures, properly so called, were always 
characterized by a flat break, square across the rail. 
All these breaks showed a “detail fracture” consisting 
of a roughly oval area giving a bright silvery appear- 
ance, at the center of which was a granular spot—the 
so-called nucleus, apparently the point of initial growth. 
Suspicion that the interior of the rail head and base con- 
tained shattered metal became a certainty with Waring 
and Hofammann’s’ discovery of “worm holes”—deep 
gouges produced by the action of hot HCl on polished 
sections. Rawdon and Epstein’ very elegantly proved 
that such deep-etching marks represented in fact pre- 
existing cracks in the metal, a conclusion which has been 
substantiated by other investigators in their efforts to 
locate them prior to acid treatment. 

Literally thousands of minute fissures exist in the 
deep seated interiors of heavy, hard rails, unaccom- 
panied by non-metallic inclusions, and following both 
the grain boundaries and crystalline cleavages. Raw- 
don believes intracrystalline directions predominate.) 
Howard, however, shows that they do not extend closer 
than 3 to 2 in. to the hot-sawed ends of the rail, so that 
the shattered zones are entirely surrounded by sound 
metal, a circumstance which leads both Howard and 
Wickhorst to ascribe their origin to a time subsequent 
to hot-sawing. Another possibility—not mentioned at 
the meeting—appears worthy of discussion, and that is 
that pre-existing cracks might be cured in cooling sur- 
face regions exposed by the saw. Doubtless the mechan- 
ical working effects caused by hot-sawing are not com- 
parable to the rolling stresses induced below the lateral 


““Deep Etching of Rails and Forgings,” Proceedings, A.S.T.M., 
1919, p. 182. 
*Bureau of Standards Technologic Paper No. 156 
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surface. Summation of this evidence, together with col- 
lateral experiments on internal stresses in rails and 
steel tires, convinces Howard that such defects in the 
shattered zone are cooling or shrinkage cracks. 


RELATION BETWEEN SHATTERED METAL AND 
TRANSVERSE FISSURES 

All agree that transverse-fissured rails should be 
avoided, but lacking definite information as to their 
nature and cause, not much progress can be expected 
toward their systematic elimination. Deep etching 
cracks seemed the first real clue. While Robert Job 
agreed with Howard that no connection has yet been 
established between shattered zones and transverse 
fissures, G. F. Comstock takes rather sharp issue with 
them and contends that at least one transverse crack 
may reasonably be assumed to pre-exist at the nucleus 
of a transverse fissure, even though none are found else- 
where in the piece. 

In different stages of development transverse fissures 
are found in all sizes of rails. Among 663 fissures 
occurring on one railroad, 535 occurred on the gage 
side of the head, 128 over the web, and none on the 
outside of the head. Transverse fissures have been 
found 14 in. from the end of a rail, a location where 
internal strains were certainly the dominant ones. Well 
advanced transverse fissures have been found barely an 
inch apart, a development which could not take place as 
a result of bending stresses, even though one is inclined 
to disagree with the author that the most recent track 
measurements show fiber stresses inadequate to account 
for the rupture of rails by bending alone. Howard’s 
suggestion that shattered interiors may even suppress 
fissuring in service by allowing the diffusion and there- 
fore relief of internal strains transmitted from the 
cold-rolled running surface is questioned by Rawdon, 
who said, “It would seem logical to infer that if several 
incipient transverse fissures form in close proximity to 
each other, the ‘diffusive action’ referred to should be 
sufficient to prevent further development so that well- 
developed transverse fissures ought never to occur in 
close proximity to one another.” On the other hand, a 
sound rail possessing moderate ductility should be 
safer against internal fissuring; unfortunately modern 
traffic conditions need a strong rail, to withstand the 
track loads, and a hard rail, to prevent undue distortion 

a combination in carbon steels which unfortunately 
demands large cross-section, high carbon and low 
ductility. Apparently traffic conditions and “margin of 
safety” in carbon rails are an almost impossible com- 
bination of requirements. 


MOLYBDENUM STEELS 


G. W. Sargent presented an interesting paper giving 
the results of experience with molybdenum as an alloy- 
ing element, dating back to 1899. At that time he, as 
well as several other investigators, was handicapped by 
the fact that the alloying elements available were quite 
variable in quality. Saladin‘, Guillet’ and Cohade* have 
described the properties of a number of molybdenum 
steels made at Creusot, which researches showed high 
Mo steels to possess a special constituent which makes 
the steels brittle and hard, and even develop transverse 
weakness. 

Swinden’ prepared several low-molybdenum quater- 
nary alloys showing high strength and good ductility, 
resembling nickel and chromium : nickel steels. Adop- 
tion by the consumers has been slow, however, owing to 
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the comparatively high cost of molybdenum and the un- 
certainty in quantity and quality of the supply. Inves- 
tigations within the last few years show the metal to 
be comparatively wide-spread and plentiful, and at pres- 
ent ample producing capacity is available for any ex- 
pected demand. Electric-furnace ferromolybdenum and 
chemically prepared calcium molybdate may also be 
obtained in quantity. 


MANUFACTURE 


Sargent says that molybdenum alloys present no dif- 
ficulties in any modern steel-making process. Calcium 
molybdate is not to be used in the crucible process, and 
in general, low-molybdenum ferros are to be preferred 
on account of their lower melting point and ready dif- 
fusion. A typical basic open-hearth heat from a cam- 
paign producing about 6,000 tons is cited showing a 
charge at 10 a.m. of 99,100 lb. clean scrap, 30,100 Ib. 
cold pig and 73,100 hot metal, with some spiegel iron, 
nickel scrap and nickel metal. Additions in order are as 
follows: Carbon, three of limestone, four or ore 
totaling 11,000 lb., nickel, and four of ferro-silicon, this 
last at 11.16 p.m. Then quickly followed 1,000 Ib. 16 
per cent spiegel; 1,504 lb. 50 per cent ferromolybdenum, 
3,150 lb. 66 per cent ferrochrome, and 1,500 Ib. ferro- 
manganese, and the heat, tapped at 11.56 p.m., teemed 
into 20 x 24 ingots with a recovery of 93 per cent. 
Analyses follow: 


Carbon Mn Cr Mo Si 

Preliminary 
from labor- 
atory..... 0.15 0.24 
Added..... 0.19 0.61 1.02 0.347 

Total... 0.34 0.85 1.02 0.347 
Final . 0.30 0.64 0.77 0.350 0.12 
Wanted, 0.25 to 0.35 0.50 to 0.80 0.80 to 1.00 0.25zto 0.50 0.25 


Yields for several heats averaged: Ingots, 87 per 
cent of melting; billets, 80 per cent; bars, 94.4 per cent 
of billets; total yield, 66 per cent of metal charged into 
furnace. Analyses from two 40-in. corrugated ingots 
made at the Bethlehem Steel Co. showed no excessive 
segregation of any element. 

The author presented several diagrams similar to 
Fig. 1 comparing the physical properties of popular 
alloy steels with and without 4 to 3? per cent Mo. 
Annealing these oil-quenched steels at progressively 
higher temperatures decreases the ultimate strength 
and elastic limit—which, by the way, are quite close 
together, and increases the reduction in area and 
elongation. These diagrams show consistently a high 
reduction in area with a relatively low elongation. 
Quenching from as high as 2,000 deg. F. does not im- 
pair the physieal properties nor cause the grain growth 
characteristic of overheated steel. 


PHYSICAL PROPERTIES 


Structurally, a quenched steel low in molybdenum 
(C 0.32, Cr 0.90, Mo 0.40) is martensitic. Drawing 
at 900 to 1,000 deg. F. reverts this into fine short pear- 
lite filaments, and at 1,400 deg. F. the ferrite colesces 
into rounded masses, when the steel is well annealed and 
machines easily. A higher molybdenum steel (C 0.39, 
Cr 1.05, V 0.17, Mo 0.87) is finely pearlitic on oil 
quenching from 1,600 deg. F., and remains unchanged 
until drawn at 1,400 deg. F., upon exceeding which it 
is annealed. Swinden’s researches indicate that molyb- 


‘Tron and Steel Magazine, 1904. 
SRevue de Metallurgie, 1904. 
*Jour. Iron & Steel Inst. 
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FIG. 1. COMPARISON OF CHROME-VANADIUM-MOLYBDE- 


NUM AND CHROME-VANADIUM STEELS, 14 IN. ROUND 
BARS HEAT-TREATED IN FULL SIZE, THEN 
MACHINED TO 0.505 IN. DIAMETER 


denum enters and toughens ferrite as solid solution 
when no Cr nor an excess of Mn is present. Other- 
wise it forms double carbides in addition, imparting 
additional hardness and strength. Thermal studies in- 
dicate that beyond 800 deg. C. (1,475 deg. F.) some 
compound is found in the austenite which upon cooling 
first dissociates at normal Ar, with precipitation of 
Fe,C, later breaking up into a Mo:Fe compound at 
about 500 deg. C. (930 deg. F.), which further disso- 
ciates, giving a Mo:Fe solid solution only upon re- 
peated reheatings. Hence the flatness of the physical 
properties vs. annealing temperature curves, and the 
persistence of the fine pearlitic microstructure. 

Replying to questions, Mr. Sargent said that one of 
his torsion tests on low-molybdenum steels gave thir- 
teen twists in an eighteen-in. length before breaking. 
Testing billets transversely to the direction of rolling 
gave no more evidence of transverse weakness than 
disclosed in carbon steels. Molybdenum added to gray 
cast iron in the ladle up to 4 per cent increased its 
tensile strength from 32,500 to 38,400, with a con- 
comitant increase in Brinell hardness of 235 to 311. 
The graphite flakes were notably straighter edged and 
sharper. These results were substantiated by similar 
ones on semi-steel. 


NON-FERROUS ALLOYS 


Sub-Committee IX reported progress in its effort to 
systematize in some manner the names of ferro-alloys. 
Some idea of their task may be had from a glance at 
the list of usable alloys, twelve pages in length, among 
which there are perhaps 500 alloys known by name. 
How descriptive or apropos are these names may be 
inferred from the common “German-silver,” neither 
German nor silver, or the designation of commercial 
aluminum mixtures by number (there are two No. 31’s 
on the market at present). The committee recommends 
“nickelene” for Ni: Zn: Cu alloys, perhaps a doubtful 
improvement. However, no small advance would be 
made if a Zn: Cu alloy would always be some kind of 
a brass and not a “bronze” in order to denote some 
superexcellence imparted by a small percentage of a 
third element. A like committee of the British Insti- 


tute of Metals believes that systematic names should 
The American committee recommends 


have preference. 
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that commercial names which have become established 
by long usage, such as brass, bronze and cupro-nickel 
should be retained, differentiating by color, preferably. 
Thus a Zn 40 per cent Cu 60 per cent would be called 
a yellow-red brass. If it contained some tin it would 
be a tin yellow-red brass. Systematically the latter 
would be a tin-zinc-copper alloy, the first metal repre- 
senting the smallest proportion, which must have at 
least 1 per cent present to be worthy of mention. 


EFFECT OF TIN ON BRASSES 


William Campbell presented “A Note on the Consti- 
tution of Certain Tin-Bearing Brasses,” in which he 
clearly explained the rather puzzling fact that a rela- 
tively slight variation in tin often causes the most pro- 
found physical changes in the alloys. Microscopically, 
some naval brass castings were found to resemble Muntz 
metal, in that they consisted of a mixture of alpha and 
beta constituents; some of them appeared like bronzes 
(alpha and eutectoid), while a third class consisted of 
alpha, beta and eutectoid. All of them were cast to 
the following specifications: Cu 60 to 65 per cent, Sn 
0.5 to 1.5 per cent, iron 0.5 per cent maximum, Pb 1.0 
per cent maximum, Al 0.5 per cent, Zn remainder. 

He therefore studied the region of the ternary dia- 
gram shown in Fig. 2, both as cast and after annealing 
for two hours at 650 deg. C., and furnace cooled, finding 
results very similar to those of Hudson and Jones.’ The 
alpha-beta-eutectoid complex is found in an approxi- 
mately rectangular area, from which it is immediately 


FIG. 2. PART OF Sn : Zn : Cu : TERNARY DIAGRAM, SHOW- 

ING STRUCTURE ANALOGOUS TO GUN METAL 
seen that as the copper content of the cast alloy increases 
from 56.5 per cent, the amount of tin which will cause 
the alloy to change from the ductile “naval brass” type 
to the less desirable “gunmetal” type decreases from 
2 per cent to less than 0.5 per cent with 67 per cent of 
copper. Consequently in proportioning such alloys it 
should always be clearly understood that the amount 
of tin should be inversely proportional to the copper. 
Corresponding facts for the annealed state are shown 
by the dotted triangle in the figure. 


TESTING MACHINES 


A number of papers describing testing machines of 
various kinds were read, one attracting the most atten- 
tion being perhaps that by A. S. Cushman on “A New 
Method of Testing Galvanized Coatings.” This is merely 
a portable device for measuring the amount of hydro- 
gen evolved when dissolving a given area of coating in 
concentrated HCl. A short length of 24-in. tubing, 
properly convoluted on its bottom edge to fit the shape 
to be tested, is puttied down on the desired spot, closed 
with a stopper, connected to a gas burette and the entire 
system filled with water. Then by means of proper 


"Journal, Institute of Metals, vol. 14, p. 98 


10% Sn 
S ae > ae 
oe oO -2 ad 
A 
5% Sn a / 
\ 
\ 
\ 
‘ 
‘ 


1192 CHEMICAL AND METALLURGICAL ENGINEERING 


thistle tube, an undetermined quantity of HCl -SbCl, 
solution is introduced into the test ring, the evolving 
hydrogen being collected in the burette. Action is very 
rapid for about 30 seconds, slowing down to almost zero 
as the bare iron is exposed. The system is again washed 
out with water to insure all the hydrogen entering the 
burette, the volume noted, and by using a proper factor, 
the coating calculated in any units desired. 


HIDING POWER OF PAINTS 


“An Instrument for Measuring the Hiding Power of 
Paints’ was described by R. L. Hallett. It consists 
merely of a long microscopic tube with plane ground 
yvlass for objective and small hole for ocular. If under 
this ground glass is placed a card having a contrasting 
stripe painted across it, the line of demarcation becomes 
more and more indistinct as the objective is withdrawn; 
finally a distance is reached where by diffusion the field 
appears uniformly illuminated. This vertical distance 
is measured and is found to be proportional to the con- 
trast existing on the ecard under view. 

The ground glass was prepared by polishing back an 
overground piece until a white card with a black stripe 
would become merged under view at an objective dis- 
tance of about 15 em. Calibration is required for each 
instrument, and is done by viewing various grays, rang- 
ing from best white to darkest obtainable black, each 
tone having previously been analyzed for white and 
black by a Howland color photometer. In this way a 
logarithmic curve was established, using objective dis- 
tance as ordinate and per cent of hiding power as ab- 
SCISSa. 

This instrument evidently can be used for any spread- 
ing rate, and for any color over any background. Its 
chief difference from the cryptometer”™ is that the latter 
measures 100 per cent hiding in liquid paint, while the 
new device measures to within 5 per cent any percentage 
of hiding less than 100 in a dried coat applied to any 
desired surface at any desired rate. 


COLORIMETER FOR WHITE PAINTS 


A. H. Pfund notes that heretofore it has been ex- 
tremely difficult to evaluate various so-called white paints 
because their departure from white is so very slight, 
and in developing a “New Colorimeter for White Pig- 
ments” makes use of optical principles for intensifying 
these differences to measurable quantities. He defines 
a white surface as one which reflects white light non- 
selectively. While truly white light is as difficult of 
attainment as a truly white pigment, for practical pur- 
poses so-called white pigments may be compared by 
comparing the way they reflect blue, green and red light. 
If a certain paint reflects the three equally well, it is 
white; if blue is reflected less completely, the paint is 
not white, but reflects selectively, and in this case has 
a vellow tint—a condition common to all commercial! 
“white” pigments. Sublimed magnesium oxide has a 
reflecting power of 87 per cent (the standard of bright- 
ness) and is practically white. Lithopone in glycerine, 
however, reflects red 77 per cent, green 75 per cent and 
blue 71 per cent. It evidently is not so bright as MgO, 
and in comparison will also appear vellow-tinted. On 
the other hand, Titanox reflects red 77 per cent, green 
71 per cent and blue 64 per cent. It is even less bright 
than lithopone, and appears yellow to MgO, yet lithopone 
appears bluish when alongside. 


“Journal of the Franklin Institute, Nov., 1919. 
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Such numerical results define each paint uniquely, and 
make purchasing independent of standard samples. The 
instrument is reproducible at any point and dependent 
only upon physical constants. It is evidently useful in 
studying aging phenomena, the relation between hid- 
ing power and brightness, the effect of minute additions 
of colored pigments, and so on. 

Briefly, the instrument intensifies selective reflection 
by multiple reflection of diffused electric light between 
parallel surfaces covered with the paint in question. 
Emerging beams are compared with the source by an 
ordinary photometer cube, viewed through screens of 
colored glass or solutions and a brightness match estab- 
lished and measured. 


PLASTOMETER 


An improved plastometer which should be applicable 
to the investigation of many problems connected with 
paints, clays, greases, lards, soaps, lubricants and the 
like was described by Henry Green. As described a year 
ago in the Proceedings, the material under study is 


forced through a long capillary by air pressure, the rate 


of flow then being plotted against the pressure, or, 
more preferably, against the shear so induced. Rate 
of flow is measured by measuring the air displaced in 
the receiving vessel through a very delicate gas flow- 
meter. 

Maxwell in his “Theory of Heat” points out that if 
any stress, no matter how small, be applied to a true 
liquid, a permanent deformation ensues. Flow-shear 
curves for liquids plotted by the plastometer agree with 
theory, since they are straight lines passing through 
the origin, the viscosity being a function of the slope. 
Plastic solids, on the other hand, require a certain 
definite unit force before flow (or deformation) occurs. 
Graphically, this means that the flow-shear curve should 
cut the X axis at a definite value (“yield value”) equal 
to the shear required for incipient movement. Actually, 
at low pressures the curves for paint pastes (for 
instance) bend so as to approach the origin, apparently 
acting like viscous liquids at low pressures and as plas- 
tic solids at higher. 

Microscopical observation of such capillary movement 
shows that at rest the vehicle wets the walls of the tube, 
the pigment touching the walls at but very few points 
and existing as interlocking floccules of relatively large 
mass. Slight pressure causes this interlocked mass to 
move en bloc so that shear is confined to the truly liquid 
vehicle. As the pressure increases, however, the pig- 
ment deflocculates, and movement is “telescopic,” i.e., 
the inner portions move much faster than the outer ones 
-—true “fluid” motion. In this state lubrication is not 
complete and surplus force is required to overcome the 
largely increased friction between the moving particles. 

From these results it appears that “plasticity” is a 
term of composite significance. Two substances may 
have the same yield value and yet one have a higher 
mobility (or fluidity, which is an analogous term) giving 
higher rates of flow for given pressures. On the other 
hand the mobility of a pair of substances may be the 
same, yet the more plastic would have the lower yield 
value. 

True matching of plasticity is consequently a most 
difficult operation, involving substantial agreement of 
two pairs of factors, each to each, and can be success- 
fully done only by painstaking studies by the plastometer 
or some instrument measuring the factors equally well. 
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Legal Notes 


By WELLINGTON GUSTIN 


Egyptian Lacquer Manufacturing Co. vs. Chemical 
Company of America 


The Egyptian Lacquer Manufacturing Co. of Rahway, 
N. J., instituted suit for damages against the Chemical 
Company of America for pollution of water furnished 
it by the city of Rahway. The Chemical company 
attacked the complaint as failing to establish a right of 
action. This complaint set out that the city of Rahway 
is authorized by law to take such portion of the water 
of the Rahway River as may be required to furnjsh the 
inhabitants of the city with wholesome water for domes- 
tic and other uses; that the Egyptian company has a fac- 
tory in the city for the manufacture of chemical products 
requiring a large quantity of water which was furnished 
it by the city; that the Chemical Company of America, 
having a factory at or near the river, emptied therein 
refuse from its factory above the intake of the city 
which so polluted the water furnished by the city that 
the complainant was injured in its use, and business 
was prevented from being carried on. 


IS THE COMPLAINT A CAUSE OF ACTION? 


In passing on the law involved to determine whether 
the complaint disclosed a cause of action, the Supreme 
Court of New Jersey said it was clear from the com- 
plaint that although the city and the Chemical company 
are riparian owners, the Egyptian company is not, and 
further that there exists no contractural relation be- 
tween the complainant and the Chemica! company, or 
between the city and the Chemical company, as to the 
supply of water. This, said the court, presents the 
question whether, granting the right of the city to 
maintain an action against the Chemical company be- 
cause of the pollution, the Egyptian company has such 
right, not being a riparian owner. 

This is not a case of an indictment for creating or 
maintaining a public nuisance, or for tne violation of 
any statute against the pollution of a running stream, 
but a suit for damages resulting from a special injury 
based upon the non-performance of a duty which the 
plaintiff claims was due to it from the Chemical com- 
pany, and the claim is not sustained by the complaint, 
as the court found. 


DISMISSAL OF THE COMPLAIN'r 


It says: ‘“‘We may assume in this case that a liability 
existed in favor of the city as a lower riparian owner for 
the pollution of the stream by a higher riparian owner; 
but there the obligation ceased, for the right of action 
would not pass to a non-riparian owner merely because 
the latter had contracted with the city for the furnish- 
ing of the water, for his right depends upon his contract 
with the city, which might provide for the very char- 
acter of water which was supplied. The liability of the 
defendant, if any, rests upon his violation of the legal 
right of a lower riparian owner, unless it had con- 
tracted with the plaintiff.” But there was no claim 
of contract between the Chemical company and either 
the Egyptian company or the city. And if such a con- 
tract existed between the Chemical company and tne 
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city the court was of the opinion it could not inure to 
the benefit of the Egyptian company, as user of the city’s 
water. Neither did the complaint show as a matter of 
law that the Chemical company as a riparian owner 
owed any general duty to the public or a special one to 
the complainant. The complaint was dismissed. 


Agreement to Order as Soon as “a Car or Two” 
Has Been Used Held Valid 


The Lakeside Forge Co., of Erie, Pa., has won in the 
Pennsylvania Supreme Court on its judgment against 
the Freedom Oil Works. An action for breach of sales 
contract for a year’s supply of fuel oil had been entered 
into by correspondence between the parties. Defendant 
agreed to furnish oil and plaintiff accepted the offer, 
stating that it had a “car or two” coming from another 
source and would commence on the order 
this is used up.” This was on Aug. 16. 

The Forge company by letter on Nov. 15 called upon 
the refinery for a car of the fuel oil, and two days later 
received a reply, refusing to deliver it, alleging that 
plaintiff’s delay had operated as a cancellation of the 
contract. As a matter of fact plaintiff had seven cars of 
fuel oil coming on a former contract when this con- 
tract was made and this was the oil it used from August 
to November. The statement that it had a car or two 
coming was made honestly but without investigation. 

The parties had further correspondence and telephone 
conversations, but the refinery refused to perform the 
contract, and plaintiff was forced to supply its require- 
ments for the balance of the contract year from other 
sources of supply, at the prevailing market price. Then 
the present suit was brought to recover from the defen- 
dant refinery the difference between the price paid in 
the open market and the contract price. The trial court 
gave a judgment for this difference and the refining 
company appealed. 


“as soon as 


““A CAR OR TWO” AN INDEFINITE NUMBER 


The Supreme Court found the agreement, made by 
the correspondence, plain and said it obligated defen- 
dant to supply plaintiff’s requirements for one year, less 
the amount due on a prior order. Until that was 
exhausted plaintiff couldn’t demand oil on the contract 
in suit; hence defendant was not released because 
plaintiff failed to make a premature demand. Neither 
regarded the amount so due as the essence of the con- 
tract or attempted to fix it definitely. Plaintiff says “a 
car or two,” and defendant says “to begin after you 
have taken out what is yet due you on previous con- 
tract.” The court said “a car or two” signifies an 
indefinite small number and may include as many as 
seven. It is similar to “a few.” Where indefinite words 
wre used and the naming of the quantity is regarded, 
not as in the nature, of a warranty, but only as an 
estimate of the probable amount, good faith is all that 
is required of the party making it. 


REFINERY LOST ON EACH GALLON FURNISHED 


In a letter to plaintiff the refinery states the real 
truth that each gallon furnished under the contract 
would be at a considerable loss to it. But the court said 
the refinery would not be released from ali liability for 
a year because by a fortuitous circumstance it was saved 
harmless for the first two months’ supply. This was to 
defendant’s advantage. And to justify rescission of a 
contract because of falsehood it must have been relied 
on by the complaining party to his detriment. 
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Notice to Discontinue Manufacture Relieves Buyer 
From Responsibility for Full Purchase Price 


The Appellate Division of the Supreme Court of New 
York reverses judgment in the action of Frederick 
T. Commoss, as seller, to recover for 220 net tons of 
steel plates against William C. Pearson. These plates 
were to be shipped to a party in California, and from 
there exported to Japan. After the sales contract was 
made the Government promulgated a rule against 
exporting plates to Japan after a given date. The 
manufacturers of this plate, the National Enameling 
& Stamping Co., reported it impossible to make the 
plates before expiration of the time limit. The buyer 
failed to get an extension export permit, and wrote 
the plaintiff to do nothing further with the order for 
that time. The manufacturers replied to the buyer 
saying the order would be held until it heard from him 
again. The buyer further telephoned to the office of 
the seller, Commoss, and, not finding him in, gave the 
information to one McFarland, who promised to com- 
municate same to Commoss. 

At this time none of the plates had been made up. 
Later the full order of 220 tons of plates was rolled; 
this was done without any notice whatever from the 
buyer, Pearson. 

The law applicable to the case is found in section 145, 
subdivision 4, of the Personal Property Law of New 
York, providing: 


PROVISIONS OF THE NEW YORK LAW 


“If, while labor or expense of material amount are 
necessary on the part of the seller to enable him to 
fulfill his obligations under the contract to sell or the 
sale, the buyer repudiates the contract or the sale, or 
notifies the seller to proceed no further therewith, the 
buyer shall be liable to the seller for no greater dam- 
ages than the seller would have suffered if he did 
nothing toward carrying out the contract or the sale 
after receiving notice of the buyer’s repudiation or 
countermand. The profit the seller would have made if 
the contract or the sale had been fully performed shall 
be considered in estimating such damages.” 

Now, said the court, if the buyer seasonably notified 
seller’s agent not to proceed with the manufacture of 
certain steel plates, and also notified the mill which was 
making the plates, and the mill promised not to proceed 
further without notice from the buyer, the buyer was 
absolved, under the above law, from damages for labor 
and material thereafter expended in manufacturing the 
plates, and was not liable for the full purchase price 
on breach of the sales contract. 


BUYER'S COUNTERCLAIM DENIED 


Again, the buyer set up a counterclaim because the 
goods were not tendered to him within the time specified 
in the contract, but the court said he could not com- 
plain where he had directed the suspension of their 
manufacture until further notice which he had never 
given. Neither was the contract for the sale of steel 
plates for export an illegal contract because thereafter 
a Government embargo on such shipments was pro- 
mulgated, where it is not shown that either party 
intended to make shipment without Government per- 
mit. The parties might lawfully stipulate that the pay- 


ment should become due forthwith, as was done in this 
cease, after the plates were rolled and before delivery. 
The court said that undoubtedly all parties believed 
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that the embargo upon the exportation of these plates 
would soon be released, and they acted accordingly; 
but neither the mill nor the seller had the right to 
proceed, after having been notified to suspend the manu- 
facture until further notice from the buyer. If that 
further notice were delayed an unreasonable length of 
time, it would amount to an absolute repudiation; but 
when the mill acquiesced in the request to suspend the 
manufacture until further notice, and when such a 
request, transferred to plaintiff, brought no protest, the 
buyer might properly rest upon its liability for such 
damages as had accrued upon the contract at the time 
the notice was given, and the seller cannot hold the 
defendant to any greater damages. 


The Borderland of Manufacturing — When Mining 
Is Also Manufacturing 


The Supreme Court of Pennsylvania has been called 
to pass upon the question whether a mining company 
in that state was not really carrying on the business 
of manufacturing. The action was one instituted by 
the state against the Welsh Mountain Mining & Kaolin 
Manufacturing Co., and arose out of a statute allowing 
to mining companies an exemption from capital stock 
tax of so much of the capital stock as is used in manu- 
facturing. The company claimed it was engaged in 
manufacturing and on that ground refused to pay the 
capital stock tax. 

The facts were that the company was incorporated 
under the Pennsylvania laws for the purpose of “mining 
fire clay, fire sand, feldspar and kaolin, with the right 
to prepare for market and vend the product of their 
mines.” This company, during the tax period involved 
in the suit, leased its property and plant to the Silican 
Products Co. and the Silican Sand Co., which operated 
the mining property. 


BASIS OF THE CLAIM 


The mined rock is crushed and sieved to the desired 
mesh. The silica sand thus obtained is used principally 
for molding in the steel foundry trade, and to some 
extent for concrete in the building trade. The rock has 
no commercial use or value as rock, but when changed 
into sand is known in the trade as “silica sand,” and is 
worth from 45c. to 60c. a ton, and is adapted in that 
condition to particular uses, for which it was not 
adapted as rock, 


NoT MANUFACTURING, SAYS COURT 


Now, the question presented for the court to decide 
was whether this was manufacturing within the statute 
exempting the company from the tax. The company 
mines the silica rock and reduces it to desired sizes 
or to sand. It is still silica rock or stone bearing the 
appearance of the article as it leaves the mine, said the 
court, but with no regular shape or fixed size in the 
portions into which the rock is broken by the crusher. 
The pieces are sold as they come from the crusher 
without any attempt to remove the irregularities of the 
edges or make the pieces of uniform shape. This process 
is not manufacturing, the court held. And the fact 
that clay of various colors is sometimes added to the 
sand when colored silica is desired does not change 
the situation, said the court. That application of labor 
to an article either by hand or mechanism does not 
make the article necessarily a manufactured article was 
announced as a settled principle of law. 
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Factors in the Conversion of Sodium Formate to Oxalate 


A Study of the Temperature, Pressure and Caustic Composition Factors Influencing the Percentage of 
Conversion of Sodium Formate to Oxalate—Temperature Control Essential— 
Oxalate Conversion Curves and Interpretation 


By E, H. LESLIE* C. D. CARPENTER+t 


acid as used in Europe has many variations, but 

basically it consists in allowing carbon monoxide 
gas to react upon a heated caustic alkali in the presence 
of more or less water, the temperature being controlled 
so that the formate produced is not decomposed into 
oxalate and carbonate. Without attempting to show the 
mechanism, that is, the part played by the water, the 
reaction may be represented: 


[Ts formate process for the manufacture of oxalic 


NaOH + CO> + weal. 


TEMPERATURE CONTROL ESSENTIAL 


One of the greatest difficulties in so making sodium 
formate is the control of the temperature. Since the 
formate producing reaction is exothermic, a tendency 
to build up the temperature locally exists, thus bring- 
ing about a decomposition of the formate which has 
been produced. Fortunately the temperature at which 
formate is decomposed is considerably higher than that 
at which it is formed in the process under discussion, 
so that with adequate means of controlling the tem- 
perature difficulty need not be encountered in working 
the process. The temperature at which the decomposi- 
tion referred to will take place and also the manner of 
the decomposition is a function of the composition of 
the material undergoing treatment particularly as 
regards its content of caustic alkali. 

It can readily be seen that the controlling of the 
amount of caustic alkali in the finished synthetic for- 
mate is no easy matter, for while at the start of the 
reaction period the carbon monoxide comes in contact 
with the caustic readily, in the later stages of the con- 
version when the mass is pasty or solid the unconverted 
sodium hydroxide is brought in contact with the CO gas 
only slowly and with difficulty. Since the synthetic 
formate may thus contain caustic alkali, it is of impor- 
tance to know what the effect of the presence of sodium 
hydroxide is on the conversion of the formate into 
oxalate. 


Two STAGED REACTIONS 


Two main reactions take place when a pure formate 
is decomposed under carefully regulated conditions: 


O 
C. ONa 


/ONa 
oO 


sod. oxalate 


O 
2H-C. ONa He 


*Department of Chemical Engineering, University of Michigan, 
Ann Arbor, Mich. 

+Department of Chemical Engineering, Columbia University, 
Wew York City. 


2H-C +> C—ONa + H: + CO 
\ONa \.ONa 


sod. carbonate 


The second of these may take place in two stages: 
first, the formation of oxalate, and second, the decom- 
position of the oxalate into carbonate and carbon mo- 
noxide. It is of course necessary in commercial practice 
to avoid the formation of carbonate as far as possible, 
since the formation of this product results in a direct 
loss of oxalate, and also at a later stage in the making 
of oxalic acid in the loss of an equivalent amount of 
sulphuric acid. 

The relative extent to which these reactions take place 
depends on temperature, pressure, and on the composi- 
tion of the formate converted. As mentioned above, the 
content of NaOH in the formate is of special impor- 
tance, and may introduce a further undesirable reaction, 
as we shall note below. 

The experimental work which we report in this paper 
was designed to determine the effect of these various 
factors on the conversion of formate into oxalate, 


CONVERSIONS UNDER VARYING CONDITIONS 


Our study of the formate conversion involved the 
carrying out of a series of experiments in which approx- 
imately 10 g. of pure sodium formate mixed with definite 
amounts of sodium hydroxide were decomposed under 
carefully controlled conditions of temperature and pres- 
sure. 

The sodium formate used contained 98.95 per cent 
formate and 1.0 per cent water. The caustic soda con- 
tained 92.25 per cent NaOH, 4.23 per cent Na,CO, and 
3.5 per cent water. 

The formate and hydroxide were weighed out into a 
250-c.c. round-bottomed flask, which was fitted with a 
one-hole stopper and pressure tube connection to a 
vacuum reservoir. This reservoir consisted of two 
5-gal. glass bottles which were exhausted by an oil 
pump. A manometer indicated the vacuum in use. 

When all was in readiness the round-bottomed flask 
containing the charge was plunged into a bath of molten 
nitrates of potassium and sodium contained in a 2-liter 
pressed steel bucket. The bucket was well insulated, 
and the bath could be maintained within 1 deg. C. with 
ease, Temperatures were measured by means of a Tycos 
nitrogen-filled mercury thermometer. 

The flask was shaken vigorously in order to thor- 
oughly mix the hydroxide and formate as the latter 
melted and the former dissolved in it, and to make uni- 
form the temperature in the liquid mixture of these 
substances. The reaction was very vigorous in those 
cases where an extensive conversion took place, starting 
in from 2 to 4 min. and being complete very shortly 
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thereafter. In some cases the decomposition was so 
rapid as to be almost explosive. In all experiments the 
heating of the flask was continued so that the total time 
was 15 min. The temperature of the bath in no case 
changed more than 1 deg. C. when the flask was plunged 
into the bath. 

The conversion results in the formation of sodium 
oxalate and carbonate, which are solids at the tempera- 
ture of the conversion. Consequently as the reaction 
proceeds the mass solidifies as gas is given off. This 
results finally in a puffed up, porous, white mass. The 
evolution of gas changed the pressure on the system 
somewhat, but this in no case amounted to a change 
of more than 40 mm. of mercury. 

When the 15-min. heating period was complete the 
flask was removed from the bath, cooled, and the con- 
tents dissolved out. The oxalate was then precipitated 
as calcium oxalate, collected on a filter, washed care- 
fully, redissolved in dilute sulphuric acid, and estimated 
by titration against potassium permanganate which had 
been standardized against pure sodium oxalate. 


DISCUSSION OF EXPERIMENTAL ERRORS 


It is evident that certain errors are unavoidable in the 
method we have used. One of these concerns the trans- 
into the melted solids which are under- 
voing reaction. It is well known that in a case such 
as we are dealing with here the main resistances to the 
transmission of heat lie in the liquid or gas films on the 
two sides of the glass and not in the glass itself. The 
thickness of these films and hence their resistance to 
the flow of heat is greatly reduced by shaking the flask. 
In any event the results in our experiments are com- 
parable in so far as temperature is concerned since the 
factors affecting heat transmission are substantially 
constant throughout. 

We have mentioned the error due to change in pres- 
This of course influenced 
the results in a certain degree, but this pressure change 
was nearly the same in those cases where a considerable 
conversion occurred, and hence was nearly a constant 
factor. In those cases where little change occurred the 
pressure remained low, and as indicated in the results 
recorded favored the reaction. Hence the error does 
not destroy the conclusions drawn from the results. 


nission of heat 


sure as the reaction proceeds. 


EXPERIMENTAL RESULTS 


It is of course obvious that in order to accurately 
obtain continuous curves it would be necessary to per- 
form many more determinations than are recorded as 
loci of the curves given, but it is believed that the data 
presented indicate with a fair degree of conclusiveness 
the effects of varying the conditions, temperature, pres- 
sure, and per cent of sodium hydroxide, 

An inspection of the curves indicates that for given 
temperature and pressure there is some optimum per- 
centage ot sodium hydroxide. This shows up clearly in 
the curves, 2-in. mercury at 260 deg. C., 14 in. at 300 
deg. and atmospheric pressure at 360 deg. C. It is 
probable that in all those cases where nearly quanti- 
tative conversions into oxalate were obtained with 1 
to 1.5 per cent NaOH, a decrease in NaOH below 1 per 
cent and approaching 0 per cent would have given a 
markedly lower conversion. 

The sodium hydroxide exerts a specific influence on 
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the conversion of formate into oxalate which for want 
of an exact explanation we may call a catalytic influence. 
In addition to this catalytic effect the sodium hydroxide 
exerts a second influence which results in a lowering of 
oxalate yield. This is probably due to chemical reaction 
between the formate and hydroxide, thus 


H-C. NaOH> C-ONa H: 


But it may be the result of a catalysis by the hydrox- 

ide of the reaction 
9. > NasCOs + He + CO 

This latter reaction should probably be regarded as 
taking place in two steps: first, the formation of the 
oxalate, and second, the catalytic decomposition of the 
oxalate; thus 


2HC. OMe —> + He 


Na,C,0, Na,CO, + CO 


INTERPRETATION OF THE CURVES 


The point as to whether the NaOH reacts chemically 
with the formate, or catalyzes the carbonate forming 
reaction, or both, can be settled by analyzing the gases 
given off during the conversion and considering the 


“10 


Per Cent Na 0H ——> 


CONVERSION TO OXALATE FOR VARIABLE NaOH CON- 
TENT AND AT DIFFERENT PRESSURES 


hydrogen and carbon monoxide content of the gases in 
relation to the oxalate and carbonate content of the 
reaction product. We regret that we are unable to offer 
data on this point. 

It is obvious from a consideration of the curves that 
an amount of sodium hydroxide approximating 1 per 
cent of the formate is the most desirable quantity to 
have present. 

The curves show that the lower the pressure the more 
easily and effectively are the oxalate-producing reactions 
brought about. Too low pressures are undesirable from 
an operative standpoint both on account of cost and on 
account of the danger of explosion from a too rapid 
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reaction where fairly large quantities of formate are 
undergoing treatment. 

In general we can say that increase in temperature 
produces increased yields. It is undesirable, however, 
to use temperatures over 360 deg. C. due to the in- 
creased rate of decomposition of the oxalate. 

Considering the matter from the practical as well as 
the chemical standpoint, it is evident that the best con- 
ditions for the conversion of sodium formate into sodium 
oxalate are the following: : 

A proportion of NaOH approximating 1 per cent of 
the formate. 

A pressure approximating 14 in. of mercury. 

A temperature of 350 deg. C. 

It is a matter of great difficulty to heat a large quan- 
tity of formate quickly to a temperature of 350 deg. C., 
and poor results will be obtained if the conversion takes 
place at lower temperatures when the pressure in use is 
14 in. of mercury. The conversion process should there- 
fore be a continuous one in which small quantities of 
formate only are subjected to the influence of the condi- 
tions at any one time. In this way the conversion tem- 
perature can be quickly reached, and danger of explosion 
which exists when large quantities are being handled is 
avoided. Following this general method we see no reason 
why results approximating a 90 per cent conversion 
should not be obtained in commercial practice. 


Tests for Relative Corrosion 
By BERTRAM FEUER* 


ECENTLY the researches of Bauer and Vogel,’ Ben- 
gough and Hudson,’ F. Goudriaan,’ and the author 
with Reedy‘ have brought out some facts concerning 
corrosion that confirm the ideas worked out indepen- 
dently by various individuals using different methods 
of attack. In practically all these cases it was necessary 
to attack the problem from a more or less theoretical 
point of view and, no doubt, has led to promising 
results. Others, in their investigations, have worked 
for the sole purpose of seeking a remedy to counteract 
the deleterious action caused by the phenomena of 
corrosion. Among another group of workers can be 
classed those who have sought a means for testing or 
measuring the corrodibility of a metal in order to 
determine whether a particular metal would be best 
suited for a specific use. These workers have undoubt- 
edly contributed matter of interest for the engineer 
who is confronted with the question from the practical 
standpoint and should have some means at his disposal 
for testing the suitability of his materials for various 
purposes. So far as sytematic testing is concerned, 
having regard to our present state of knowledge on the 
subject, this is out of the question, 

For systematic testing it would be absolutely neces- 
sary te govern and study local conditions and other 
more or less accidental disturbances that occur in prac- 
tice, but further difficulty is met with in sampling the 
metals to be tested, in reproducing the natural condi- 
tions of aération, dilution, changes in electrolyte com- 
position, slight mechanical abrasive actions, temperature 
fluctuations, etc. The oldest method is the immersion test. 


‘Chemist, Illinois State Water Survey Division. 

iMitt. Kol. Materialpriifungsamt, vol. 36, p. 144 (1918). 
“J. Inst. of Metals, vol. 21, p. 1 (1919). 

Chem. Weekblad, vol. 16, p. 1270 (1919). 

“J, Ind. Eng. Chem., vol. 12, p. 541 (June, 1920). 
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Strips of the metal are carefully cleaned and weighed, 
and are placed in samples of water or exposed to similar 
atmospheric conditions as will be met with in practice 
(e.g., in air for outdoor construction; in fumes of 
chemicals for metal that is to be used in industrial 
constructional work). After a long period of exposure 
the samples are taken out, carefully cleaned, dried and 
weighed. The loss of weight per unit surface per unit 
time is the corrosion factor. 

- In addition to the above-mentioned objections of 
inability to reproduce natural environments, the method 
possesses two great disadvantages. 

1. It is very slow; accelerated corrosion tests, such 
as immersion in 20 per cent sulphuric acid or in 7.5 
per cent sodium chloride, or again, in 1 per cent am- 
monium nitrate solutions, have been proposed and 
attempted, but it is found that the corrosion factors do 
not, as a rule, bear any relationship to those where the 
conditions of nature are at least being partly reproduced. 

2. Corrosion may be either superficial or in the 
nature of pitting. It is obvious that a “pit” is more 
deleterious to strength—the important factor in con- 
structional work—than an equivalent amount of super- 
ficial rusting. On the other hand, superficial rusting 
would hinder the proper action of a water meter, while 
a “pit” would probably cause no trouble. The process 
above described makes no differentiation between the 
two forms of corrosion. A further discord between the 
factors of various investigators is caused by the nature 
of the preliminary cleaning to which the metal surface 
is subjected. 

G. and M. Whipple’ introduced an electrolytic test 
for corrosion in which the rate of solution was accel- 
erated by making the test piece of the metal the anode 
of a cell driven by current from some external source. 
This form of test brings out the “pittings” on the sur- 
face of the metal with great distinctness, and serves as 
a method for indicating the nature of corrosion. 

Another electrolytic test devised by H. Hansen and 
W. Lewis’ for determining the mutual corrosive effect 
of two metals consists in connecting electrodes of the 
two metals through an ammeter, keeping the solution 
about the electro-negative metal saturated with air, and 
measuring the current in the external circuit. Provided 
some standard metal to form the one electrode could be 
agreed upon, this method, which eliminates the neces- 
sity for the external current required in Whipple’s 
test, is a great simplification of electrolytic corrosion 
processes. 

There is one other method of testing corrodibility 
devised by G. and M, Whipple. This may be defined 
as an electrical survey method. By means of a sensitive 
galvanometer and a traveling contact pole of copper 
wire, the other terminal being connected permanently to 
the plate of metal, the magnitude of the current flowing 
through the galvanometer, when contact is made in the 
surface of the metal, is determined. Uniformity of 
surface currents is taken to indicate low corrosive ten- 
dencies, while alterations of any magnitude are associa- 
ted with a tendency to rust. The value of the method 
seems to be somewhat vitiated by the presence of the 
metallic traveling touch electrode, which must undoubt- 
edly both affect passivity and set up local currents not 
necessarily of constant magnitude. 

The author in his work on corrosion was interested 
in the problem concerning water-meters and therefore 


‘Kighth Int. Cong. App. Chem, vol. 21, p. 155 (1912). 
43 (1912). 
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limited his study to the action of dilute solutions of 
the salts, commonly found in water, on brasses and 
bronzes. In this work a simple test with the ferroxyl 
indicator’ was found useful. Later work suggested that 
the plotting of potential fall between the surface of 
the metal and the solution in which it is immersed, by 
the aid of an auxiliary electrode, would give figures 
equally significant in value and free from the dis- 
advantage alluded to above. It should, however, be 
remembered that, according to theory, the rate of cor- 
rosion is,determined solely by the magnitude of the 
local currents, and that determinations of e.m.f. are 
only of value in so far that they indicate solution- 
tendency and not the rate of rusting. 

The apparatus used for this work is that ordinarily 
used for determination of emf. by means of a third 
electrode and is fully described in textbooks on 
theoretical electrochemistry. In this work the calomel 
electrode was used. For measurement of the current 
an ordinary instrument on which one scale division 
measured one milliampere was found convenient. A 
more sensitive current instrument was placed in the 
circuit in order to read current magnitudes between 
scale divisions of the larger instrument. 

The samples tested were uniform in size, having a 
surface area of 20 sq.cm. Table I gives a list of the 
samples used together with their compositions. 


TABLE I 


Zn Cu Sn P Al 
Per Cent Per Cent Per Cent Per Cent Per Cent 

5 95 
2 10 90 

3 20 80 

4 30 70 

5 40 60 

6 92 8 

7 39 60 1 

i 95 4.5 05 

92 8 
10 (c. p. Zn) 


(c. p. Cu) 


The accompanying figure shows the results obtained 
with the ten metals. The current values are plotted as 
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ordinates and as a matter of convenience the logarithms 
of the potential values were used and are plotted as 
abscisse. Upon examination of the curves the relative 
corrodibility of the ten metals when immersed in a 
0.1 normal solution of KNO, is evident. These results, 
in a sense, check with those obtained by using the 
ferroxyl indicator referred to above. The use of this 
method has proved very interesting and it is hoped that 
in the near future it will be possible to study other 
alloys together with a variety of solutions, whereby 
some reliable data can be obtained and possibly a satis- 


factory practical method of testing be devised. 
Urbana, IIL. 


The Lead and Zinc Industry 
in Japan* 


EAD is mostly found in the form of galena, which 
is closely associated with zinc-blende ores. The 
principal lead mine in Japan is the Kamioka, in Gifu 
Prefecture. Inquiry at the Mitsui Mining Co. (Mitsui 
Kozan Kabushiki Kaisha) showed that in 1918 the 
output of this mine was 7,408,309 lb. of lead. 
The quantity and value of the annual production of 
lead in Japan from 1913 to 1918 is given in Table I. 


TABLE I. PRODUCTION OF LEAD IN JAPAN, 1913-1918 


Years Lb. Value Years Lb. Value 
8,393,138 $308,006 25,268,685 $1,872,332 
1915 . 10,567,457 486,729 23,742,236 2,070,266 


Okayama Prefecture leads in lead production. In 1918 
the amount was given at 7,573,669 lb., valued at $675,- 
975. Gifu Prefecture was next with 7,440,368 Ib., 
valued at $646,442. Other principal lead producing 
Prefectures, in the order named for 1918, were Fukuoka, 
Miyagi, Akita and Yamaguchi. 

Producers and smelters were buoyed up by high prices 


*Report of Vice-Consul H. T. 


Goodier, Yokohama, 
Reports, May 24, 1920. 
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ruling during the war and by the hope that strikes 
and political conditions in the United States, Spain, 
Australia and Mexico, the principal lead-producing 
countries of the world, would create a world-wide short- 
age. However, this hope does not seem to have fully 
materialized, and the lead market has become quiet as 
a consequence. Paint manufacturers, having lost a con- 
siderable share of their trade with Singapore, the East 
Indies and India, as a result of renewed competition 
from Europe, are buying lead for actual needs only. 
This, together with increased cost of materials for 
smelting and higher wages, has caused a considerable 
reduction in output as compared with 1917. If the 1919 
figures were available they would undoubtedly show a 
still more noticeable decrease in amount and value, many 
of the companies having been forced into financial dif- 
ficulties. 

Prices for lead (Australian) reached their highest 
in September, 1918, when 1 picul (about 133 lb.) was 
worth $15.52 in Yokchama. The lowest was $5.85 per 
picul, in June, 1914. In March, 1920, the price was 
$13.21, a recovery of about $4 per picul since last 
October. However, mounting costs make lead mining 
and smelting increasingly less profitable to the small 
company run uneconomically, as most of them are, 
especially in view of high transportation charges. The 
cost of production of refined lead is estimated at about 
$8 per picul at the smelters. 

Imports of lead and lead ore into Japan from 1915 
to 1919, largely from Australia (for lead ingots and 
slabs), aré given in Table II. 


TABLE II. IMPORTS OF LEAD AND LEAD ORE INTO JAPAN, 


1915-1919 
—— Lead Lead Ingotsand Slabs ——— Other 
Years Lb. Value Lb. Value Lb. Value 
1915.... (a) (a) 32,279,973 $1,450,656 2,872,805 $175,860 
1916.... (a) (a) 46,230,232 3,720,089 3,460,964 278,704 


1917.... 50,520,532 $1,253,759 35,024,068 2,926,798 1,567,652 144,154 
1918.... 7,989,466 191,130 120,283,002 7,351,379 1,447,808 153,538 
330,667 8,007 79,607,814 5,432,046 


(a) Not known. (b) Statistics not yet available. 


In 1915 Australia sold to Japan 24,599,868 Ib. of lead 
ingots and slabs, valued at $1,102,933. The same year 
the United States sold to Japan 5,790,156 lb., valued at 
‘$248,307. In 1919, while imports of lead slabs and 
ingots from Australia had increased to only 32,366,341 
Ib., valued at $2,551,042, imports from the United States 
jumped to 27,239,280 lb., valued at $1,604,866. 

In 1914 Japanese consumption of lead was estimated 
at 43,753,000 lb., a great share of which was imported 
from Australia. In 1918 the estimated consumption had 
reached 144,025,000 Ib. 


IMPORTS OF WHITE AND RED LEAD AND LITHARGE 


The imports of white and red lead and litharge, most 
of which came from the United States, are given in 
Table III. 


TABLE III. JAPANESE IMPORTS OF WHITE AND RED LEAD AND 


LITHARGE 
Years Lb. Value 
1917 14,973 2,419 
1918 18,401 2,661 
1919 212,912 20,995 


Lead is not exported from Japan in quantities suffi- 
cient to classify separately. 

Only since 1913 has Japan engaged in zinc smelting. 
Prior to that time zinc ore was shipped abroad and 
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the refined product then imported, The largest zinc mine 
is the Hikoshima in Yamaguchi Prefecture. In 1918 
the production of this mine was given as 27,672,960 Ib. 
of zine and 230,720 lb. of lead. The estimated con- 
sumption of zinc in Japan increased from 25,512,000 lb. 
in 1914 to 60,761,000 lb. in 1918. Consumption has, 
however, very materially decreased since 1918. 

Table IV shows that the production of zinc ore has 
been steadily declining since 1913, but that the output of 
refined zinc increased until 1918, in which year a 
decrease is shown. 


TABLE IV. PRODUCTION OF ZINC ORE AND REFINED ZINC 


—— Zinc Ore —— Refined Zine — 

Years Metric Tons Value Lb Value 

1914... . 14,138 140,752 13,140,265 $682,454 
1915.. ; 6,121 179,845 46,958,601 6,456,866 
1916 ; 2,187 91,257 86,652,236 13,567,052 
1917 163 13,576 121,596,436 13,462,153 
1918 : : (a) (a) 88,701,073 8,838,867 


(a) Production not stated. 


EUROPEAN DEMAND STIMULATES ZINC INDUSTRY 


When the war broke out, zinc experienced a boom in 
Japan, due to heavy demands from Great Britain and 
Russia. Prices went up, and many new companies, both 
mining and smelting, were formed. While there was a 
large disparity between costs and selling prices, these 
companies all made good profits. However, with the 
beginning of summer, 1916, prices started to go down. 
With decreased foreign demands and increased cost of 
production and transportation charges, many of these 
companies have had to either temporarily suspend opera- 
tions or considerably restrict their activities, the latter 
course being taken by several of even the middle-sized 
companies. Much of this financial trouble noticeable 
among the smaller zinc operators is probably due to 
pyramiding subscribed capital on the basis of abnormal 
profits and excessive dividends declared, instead of 
creating and maintaining a safe reserve fund. 

The estimated cost of production of refined zinc at 
the smelters is about $11 per picul (1334 lb.). Prices of 
98 per cent pure zine per picul ranged from $6.41 in 
June, 1914, to $27.40 in December, 1915. Since then 
prices have hovered around $12 as an average. In March, 
1920, the price per picul was $13.96. The margin of 
profit, considering transportation charges, is thus pro- 
portionately low at present. 

Yamaguchi Prefecture led in zine production in 1918 
with 27,672,972 lb., valued at $2,535,822. Fukuoka and 
Okayama followed in the order named, with over 18,000,- 
000 Ib. each. Other important producing centers were 
Miyagi, Hyogo, and Osaka. 


OPERATION OF MINES 


In Japan, the principal uses of lead are for the 
making of paint, cables and piping, and in producing 
acetic acid. The principal uses of zinc are for plating 
and making paints. 

In the mining of lead and zinc, primitive hand 
methods are used by the smaller companies. The opera- 
tions of the larger ones, however, compare favorably 
with those used in the lead district in Idaho. There are 
2,364 miners employed in zinc mining, while 1,046 are 
employed in lead mining. 

The Mitsubishi Kogyo Kabushiki Kaisha pay their 
miners an average of about 75c. a day, with two holi- 
days a month. The underground miners work about 56 
hr. a week; surface workers usually have a 77-hr. week. 
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TABLE V. IMPORTS OF ZINC ORE, INGOTS, SLABS AND GRAINS, SHEETS AND WASTE 
——Ingots, Slabs and-——. 
———Ore _ Grains Sheets -——— ———Waste- 
Year Lb Value Lb. Value Lb. Value Lb Value 
1915 (a) (a) 6,487,784 $637,056 1,210,109 $157,277 11,125,057 $769,465 
1916 (a) (a) 7,218,985 980,277 1,203,998 228,577 4,401,937 427,889 
1917 207,450,533 $3,899,905 10,015,693 879,392 2,694,159 595,171 1,633,445 110,124 
1918 133,093,068 2,433,883 5,443,656 681,263 2,981,136 759,511 1,622,656 122,903 
1919 61,845,733 1,122,932 12,629,181 1,463,480 3,276,672 555,480 722,444 36,661 


(a) Not known 


The imports into Japan of zine ore, of ingots, slabs, 
and grains, of sheets, and of waste during the past five 
years are shown in Table V. 

During 1917 and 1918 a great deal of zinc ore was 
imported for smelting, mostly from Australia. How- 
ever, since 1918 imports of zinc ore have decreased con- 
siderably, owing to a smaller foreign demand for the 
refined article, thus causing many smaller smelters in 
Tapan to suspend operations. 

Although no definite statistics in support thereof can 
he presented, indications are that foreign refined zinc 
and zine manufactures, principally sheets from the 
United States, will once again find a growing market in 
Janun, owing to transhipping and speculative activities 
in connection with the increased demand for plating in 
(hina. 


EXPORTS AND PRINCIPAL COUNTRIES OF DESTINATION 


The exports of zinc ore have shown a steady decline 
since 1915, when they amounted to 13,618,250 Ib. On 
the other hand, exports of zine ingots and_ slabs 
increased until 1917, since when they have shown a 
noticeable decrease. Japanese exports of zine ore and 
of ingots and slabs from 1915 to 1919 are given in 
Table VI. 


rABLE VI. JAPANESE EXPORTS OF ZINC ORE AND INGOTS AND 
\Bs 

Z iy Zine Ingots and Slabs 
Years Lb Value Lb Value 
1915 13,618,200 $179,846 (a) (a) 
1916 4,865,332 41,258 51,586,452 $9,596,461 
1917 362,400 13.576 81,853,012 10,442,511 
1918 11,332 234 37,739,584 4,519,766 
1919 ‘ 12,629,180 1,463,480 


The principal countries of destination for the exports 


of zine ingots and slabs during the past three years 
were as follows: 


rABLE VII COUNTRIES OF IESTINATION FOR EXPORTS OF ZING 
INGOTS AND SLAB: 
1917 1918 —— 1919 

( intr | \ Value Lb Value 
\ t 106.370.7306 $1.943.703 
British | 7.851.343 $931,442 
Cc} 2,912,616 $296,935 
France 13,277.885 1.777.815 15.a¢ 8 1.753.365 
( at 42,452,701 5.472.124 30.916 1,166,264 8.586.588 1.048.423 
nN 

Pre 357.452 30.946 

JAPANESE IMPORTS OF WHITE ZINC 


The quantity and value of the imports of white zinc 
into Japan during the past five vears are shown in 


Table VILL. 


Vil VIPORTS OF WHITE ZINC 
Year Lb Value 
1915 632,958 $52,133 
1916 557,941 65,379 
1917 97.026 5,143 
1918 497,112 26,146 
1919 212,912 20,995 


Water-Power Development in Canada 


The Dominion Water Power Branch, Department of 
the Interior, and the Dominion Bureau of Statistics, 
Department of Trade and Commerce, have just published 
the results of an exhaustive census and analysis of the 
developed water power of Canada. Their revort, with 
figures complete to Jan. 1, 1920, is of exceptional interest 
as indicative of the extent to which the water resources 
of the Dominion are being put to advantageous use. 

Practically every great industrial center in Canada, 
the report declares, is now served with hydro-zlectrical 
energy and has within easy transmission distance ample 
reserves of water power. Active construction in hydro- 
electrical enterprises is fast linking up the few cities 
which are still unserved and which have water-power 
reserves in their vicinity. 


HORSEPOWER INSTALLED 


There is installed throughout Canada about 2,418,000 
turbine or water-wheel horsepower, of which 2,215,000 
hp. is actually and regularly employed in usefu! work. 
The larger figure includes the total installed capacity at 
full gate, including reserve units. It does not, however, 
include hydraulic exciter units. A large number of the 
plants now operating are designed for addition of 
further units as the market demands. The ultimate 
capacity of such plants and that of new plants now 
under construction total about 3,385,000 hp. 

Of the total power installed 1,756,791 hp., or 72.7 per 
cent, is installed in central electrical stations. By cen- 
tral electrical stations are meant stations which are en- 
gaged in the development of electrical energy for sale 
and distribution. Central station power is sold for 
lighting, mining, the electrochemical and electrometal- 
lurgical industries, milling and general manufacturing. 
In the pulp and paper industry 473,265 hp. is utilized, 
of which 381,631 hp. is generated directly from water 
in paper and pulp establishments, while 91,634 hp, is 
purchased from hydro-central electric stations. 


OTHER USES OF ENERGY—CAPITAL INVESTED 


Hydropower used for other purposes and other indus- 
tries may be listed as follows: For lighting, 434,613 hp.; 
in the mining industry, 177,728 hp.; in flour and grist 
mills, 42,736 hp.; in lumber mills and sawmills, 37,918 
hp.; in other manufacturing industries, 172,955 hp. In 
further reference to the foregoing total of water power 
developed in Canada it ought to be noted that during 
the fiscal year ended March 51, 1919, there were ex- 
ported from plants included in the tabulation 175,000 
hp.-yr. 

The total installed water-wheel and turbine power in 
hydro-central electric stations is 1,756,791 hp. Fuel 
auxiliaries installed as standbys in these hydro stations 
bring the total installed primary capacity up to 1,875,989 
hp., connected to 1,449,180 kva, dynamo capacity. The 


total capital invested in these central stations, inclusive 
of transmission and distribution systems, is $369,464,- 
961, or an average of $210 per installed primary horse- 
power. 
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Scientific Control of the Filter Station—V 


General Discussion and Summary of Features on Filter Press Operation—Types of Presses and Their 
Application—Materials Used in Construction of Presses—Pressure Devices— 
Scope of Centrifuging, Decantation and Flotation* 


By ARTHUR WRIGHT, M.E. 


principles of filtration in designing the machine 

and in operating it, no other system is as sim- 
ple, direct and positive for the clarification of liquors 
handled in the industries. When, however, the opera- 
tion or design of the filter is faulty, centrifugals, de- 
cantation methods, flotation schemes, etc., can be sub- 
stituted and prove more economical. 

It is rare that the work done in one operation by a 
filter can be duplicated by other methods without re- 
peating the operation or supplementing with the use 
of a filter. The scum from flotation machines is washed 
and dried in filters, the residues from decantation in- 
stallations dewatered in a filter and it is common to 
complete the clarification of liquids issuing from con- 
tinuous centrifugals through a clarifying filter. Such 
methods savor too much of “two bites at a cherry” and 
can scarcely be considered when the correct filters are 
installed and operated properly. 


\ , THEN consideration is given to the fundamental 


TYPES OF PRESSES AND THEIR APPLICATIONS 


One cause for the substitution of filters is found in 
faulty design. This is not serious when insufficient 
filter area or cubical caking capacity has been provided, 
for such troubles are overcome by additional machines. 
When, however, wrong types are employed, real difficul- 
ties arise. It is becoming better recognized that no one 
filter can satisfy all requirements and that some types 
are better for some specific duties. The following 
classification meets general conditions although local 
considerations may require radical modification in it: 

Plate and Frame Filter Presses—Dry discharge; ma- 
terial requiring frequent filter cloth removal; acids, 
saline liquors in machines of wooden construction. 

Vacuum Leaf Filter—Acid filtration; open tank. 

Pressure Leaf Filter—Generally applicable to all ma- 
terials, but less satisfactory on acid liquors and those 
containing too freely filtered solids. 

Vacuum Continuous Filters—Free-filtering solutions 
not too hot. 

Vacuum Dewaterer Hoppers and Rotating Sand Tables 
—Crystalline or granular solids too fine for good cen- 
trifugation or corrosive to centrifugals. 

The matter of design does not end with the selection 
and construction of the filter best suited for the ma- 
terial in hand, but must include the layout of the ma- 
chine in the plant. It is most important that the layout 
be made so that the operator can conveniently observe 
the operation and handle the valves. 


MATERIALS USED IN CONSTRUCTION 


When handling acid liquors the amount and nature 
of the acid present will dictate the materials of con- 


*For Parts I, II, IIL and IV, see CHEM. & MET. ENG., vol. 22, 
Nos, 22, 23, 24 and 25, June 2, 9, 16 and 23, 1920, pp. 1,015, 1,077, 
1,119 and 1,201. 


struction to be used. But little reliance should be put 
on protective paints even when handling weak liquors 
and at relatively low temperatures. The coating is 
likely to be imperfect even when successive coats are 
applied, due to the practical difficulty of getting a clean, 
dry surface on which to apply the coating. The bond 
between the coating and the metal or material used is 
not great at its best, and one small exposed point is 
sufficient to soon nullify the whole coating. Enamel 
coatings are thoroughly resistant when well applied and 
free from cracks. Difficulty with this type of coating 
arises when working on liquors the temperature of 
which varies from room temperature, for the metal ex- 
pands at a rate different to that of the coating and 
cracks develop in the coating. Much improvement in 
this regard has been effected by enamel manufacturers, 
and there is hope that eventually this difficulty will be 
overcome. Lead is highly resistant, but has the un- 
fortunate property of expanding without contracting 
correspondingly. This is what gives the open tank fil- 
ters such an advantage, for the creeping of the lead 
is in no degree as serious as with closed containers. 
In weak acids several alloys are put out which stand 
up sufficiently to be practical materials of construction. 
Here, however, as with the use of monel metallic filter 
cloths, the design must not allow local electrolytic action 
to be set up by the use of two dissimilar metals or 
alloys whose electrical conductivities are not approxi- 
mately equal. 

Alkali filtration prior to the advent of metallic cloths 
was a troublesome if not an impractical process for in- 
dustrial work. Metallic cloths are today practical 
mediums capable of withstanding the action of the 
strongest cauctic liquors, but there are principles to be 
observed if their application is to be economical or 
efficient. Most alkaline liquors carry materials in sus- 
pension or in solution that have a tendency to scale 
formation. When handling such materials it is almost 
imperative that an open weave of cloth be used, for 
the scaling effect is rapid upon the filter medium due 
to the lower pressure on the outlet of the leaf often 
being sufficient to induce evaporation with the conse- 
quent scale deposit. Obviously a closely woven or rolled 
cloth is rendered impenetrable quicker than a more 
open cloth. 


BACK PRESSURE AND SUCTION OPERATION 


In closed delivery pressure filters scale formation 
can be lessened and in some cases eliminated by main- 
taining sufficient pressure on the outlet of the leaves. 
With hot liquors this pressure lessens the boiling effect 
at the surface of the medium and with supersaturated 
liquors crystallization is retarded or eliminated when 
the liquor is under pressure. The amount of back pres- 
sure required is a variable with the material being 
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handled, but it will often be found sufficient when a 
standpipe is run to the floor above. Good design will 
make this a U pipe, broken at its high point to prevent 
any siphon action, and returning the effluent within 
the observation of the operator. Such a back pressure 
must operate to decrease the flow, but the amount of 
decrease can be offset with a higher pump pressure. 
Too many times this decrease is exaggerated. This 
same argument arises where a suction is put upon the 
outlet of a pressure filter. In either case the effective 
working pressure is the difference in pressure between 
that in the filter outside the leaves and that inside the 
leaves. Consequently a back pressure simply subtracts 
from and a suction simply adds to the effective pressure 
in pounds per square inch and surely the simplest ex- 
pedient to increase the working pressure is to increase 
the pumping pressure. 

When handling weak acids or alkalis with cotton 
cloths, provision should always be made to keep the 
cloths wet. If allowed to dry, the weak liquid becomes 
concentrated and will eat into the cloths. When a press 
is standing idle, it is good practice to fill it with water 
or to remove the cloths and submerge them. 


SURMOUNTING DIFFICULTIES OF VACUUM FILTERS 


Some important filter installations have been made of 
intermittently operated type filters where, from the 
nature of the material, continuous type filters would 
seem to have been the better machines. In these cases 
the continuous filters were found lacking by reason of 
their inability to deliver a positively brilliant filtrate 
and to hold their vacuum due to the excessive cracking 
of the cake when air dried. Both of these difficulties 
are surmountable, and continuous filters should have 
been used. To overcome the clarity objection the valve 
should have been constructed with another outlet which 
registers with the arc in which the filter cloth first dips 
into the liquor and the initial cake is formed. Here 
is the only opportunity for cloudy liquor, and the de- 
livery into this outlet should be returned to be refiltered. 
For the second there is no good reason, with drum type 
filters at least, for blanking off the valve at the point 
where the cracks allow free air to pass through. In 
this way the capacity of the vacuum pump is maintained 
for effective suction and will be found well able to hold 
the required vacuum. 


MEANS OF FORCING LIQUIDS THROUGH PRESSES 


The choice of pump to be used in pressure filtration 
is a matter of more moment than simply to supply suf- 
ficient pressure. Oscillating pumps have little to 
recommend their use in filtration, for the rising and 
falling pressure exerts a hammer-like action on the cake 
being formed and increases its resistance without ade- 
quate returns. Also, these pumps, even when supplied 
with ball valves, give much annoyance by the poor seat- 
ing of the valves due to the grit and other solids of 
suspension wedging in the valves. The montejus sys- 
tem of feeding filters is without doubt the best from 
the filtration point of view, but is costly in compressed 
air consumption. Centrifugal pumps are becoming 
more and more popular for this class of work, and for 
most materials they are excellent. It is when handling 
flocculent precipitates and when the pump is too large 
for the outflow of effluent that there is any difficulty 
with this type of pump. In such cases the rotor be- 
comes an agitator that is too effective in breaking up 
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the flocculent precipitates whose preservation is neces- 
sary for good filtration. In overcoming this difficulty 
the rotary positive displacement pump is becoming more 
and more generally used and its freedom from valve 
troubles and oscillating presstres surely warrants its 
use. Provision must positively be made against exces- 
sive pressure occurring in the filter when using this 
type of pump, for they develop pressures dependent 
upon the power of their drive. 

A common fault often met with is lack of uniformity 
in the percentage solids fed to the filters. Good filtra- 
tion calls for a uniform mix of those solids that settle 
readily and those which settle with difficulty. This re- 
quires the use of efficient agitators and too much em- 
phasis cannot be placed upon the admirable work now 
being done by the non-swirl agitators on the market. 


DECANTATION AND FLOTATION 


Continuous decantation systems are highly economi- 
cal methods for the handling of large volumes of liquors 
the solids in which settle readily and leave a satisfac- 
torily clear supernatant liquor. Their low labor and 
operating costs as well as their automatic operation are 
distinct advantages. They are especially applicable for 
the handling of calcium sulphate thrown down from 
phosphoric, oxalic, citric and similar acids, for they are 
easily constructed acid proof to these materials and 
effect results seldom approached by filters working on 
the same liquors. By using weak liquor washes on the 
successive settlings so that the settlings progress from 
strong to weak liquors with a final mixing with fresh 
water, while the supernatant liquors advance from weak 
to strong liquor, all water entering the system leaves 
it as strong liquid and the settlings are discharged from 
the system low in soluble content. The final settlings 
can then be handled on a continuous type filter, if de- 
sired. The large area required for such an installation 
is prohibitive in some plants, but it will often pay to 
construct a new department for an installation. 

Flotation methods of separation are effective in clari- 
fying liquors the solids of which are capable of being 
propelled upward by reason of the bombardment of the 
fine air bubbles ascending through the liquor. In 
handling greases, gums, fats, etc., this method of sepa- 
ration has much to commend itself, for such materials 
are difficult to filter and do not settle or float readily. 

The advance that has been made in clarification meth- 
ods and apparatus by Americans is a just cause for 
congratulation for every citizen of our country. But 
plant superintendents and operators must still strive 
to overcome the inertia of being too easily satisfied with 
results obtainable in their plant, for true economical 
production can be had only by maintaining equipment 
and processes up to their maximum efficiency. It may 
not be amiss to report that some companies in their 
wisdom have periodic investigations made throughout 
their plants and count the expense well merited when 
the reports simply commend present working without 
making suggestions for improvements. The writer has 
endeavored to have such investigations inaugurated, for 
they are signs of true progress and the surest means of 
preventing dry rot in any organization. Along these 
lines it is also gratifying to note that more and more 
concerns are taking up the slogan “Instruct the Oper- 
ator,” for he, in the last analysis, should be the filter 
expert in his department if the company is to have the 
most efficient plant. 
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Motion of Droplets and Particles in the Field 
of the Corona Discharge 


By an Appropriate Arrangement of Apparatus the Paths of Particles in Electrostatic Fields Were Deter- 
mined—While Four Different Effects Can Be Distinguished, the Corona Discharge 
Is Largely Responsible for the Action of Cottrell Precipitators 


By RICHARD C. TOLMAN AND SEBASTIAN KARRER* 


tion of fumes and smokes as in the Cottrell pre- 

cipitator and for the production of chemical 
reactions as in commercial ozonizers has become a 
matter of considerable technical importance’ It seemed 
to us possible to obtain a clearer idea of ihe nature of 
such discharges by following the behavior of droplets 
of liquid or small solid particles in the field of a corona 
current. The motion of these particles was found to 
depend not only on the potential gradient at the particu- 
lar point in the field where the particle is located, but 
also on the type of ions present which could be adsorbed 
by the particle. The method is thus capable of giving 
considerable information as mechanism of the corona 
discharge. 


sk use of the corona discharge for the precipita- 


INSTRUMENTAL SET-UP 


The apparatus used consisted essentially of a trans- 
former to provide the high voltage necessary for the 
corona current, a kenotron for rectification in case 
direct current was desired, a discharge chamber con- 
sisting of a central wire between two parallel sheet 
metal plates, jets for introducing droplets of liquid or 
solid particles into the corona field, electrostatic volt- 
meters for measuring the potential between the wire and 
the plates, an are for illuminating the droplets or solid 
particles, and a camera for photographing their motion, 
all as shown diagramatically in Fig. 1. 

The transformer was a Thordarson, wireless trans- 
former, Type P, with an adjustable magnetic shunt 
giving potentials from 0 to 20,000 volts. 

The kenotron was a General Electric low voltage ken- 
otron. Most of the experiments were made with a single 
kenotron. It was found, however, that the general 
nature of the results was unchanged by the use of a 
transformer with split secondary and two kenotrons, 
thus providing a steadier direct current than with the 
apparatus connected as shown in the diagram. 

The discharge chamber was constructed from two 
sheet tin plates 6 x 84 in. placed 2 in. apart. The 
central wire was nichrome, 0.011 in. in diameter. 

Jets for introducing the liquid droplets were made of 
glass drawn down to give a fine stream. The liquids 
were forced through under pressure, provided by a 
definite head of water, or by gas from cylinders main- 
tained at a constant pressure with the help of a mercury 
manometer. The jet was arranged so that the droplets 
fell in a stream parallel to the central wire, in a line 
directly between the wire and one of the plates, and 
were adjustable as to distance from the wire. 


Contribution from the Fixed Nitrogen Research Laboratory. 

*Published by permission of George J. Roberts, Special Assis- 
tant to the Chief of Ordnance. 

'The technical importance of the corona discharge was partic- 
ularly called to our attention by the Bureau of Mines, which 
provided funds for a survey of existing Cottrell precipitating 
installations. 


Arrangements were made for grounding the jet when 
desired by introducing a fine wire into the jet close 
to its point of issue. In the case of a non-conductor like 
turpentine, to obtain the desired earthing effects it 
was necessary to introduce the wire into the stream 
after it actually left the nozzle. In the case of water 
the wire could be anywhere near the tip. 

Electrostatic voltmeters were of the Braun type and 
General Electric attracted-disk type. 

The are was focused on a small hole in an opaque 
screen and the beam of light passed through a slit to 
limit the beam and remove stray light which would be 
reflected from the plates. The angle between the beam 
and the horizontal was adjusted to give the best illumi- 
nation and this was obtained at an angle of about 
28 deg. 

The camera was provided with a lens having an effec- 
tive aperture of 1 in. and a focal length of 44 in. 
Exposures lasted for about # sec. and the lines shown in 
Figs. 2 to 9 illustrating this article are each one the 
path of a single illuminated particle. This time of 
exposure was found sufficient to give the total path of 
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FIG. 1. DIAGRAM OF APPARATUS USED 

the particle across the field of the plate. With shorter 
exposures it was possible from the length of path 
recorded to calculate the velocity of the fall of the 
particles, which in the case of the liquids with the pres- 
sures employed was in the neighborhood of 10 to 20 cm. 
per sec. 


EXPERIMENTAL RESULTS 


In order to describe the motion of droplets and 
particles in the field of the corona discharge, we have 
found it convenient to distinguish four different 
methods by which the droplets may obtain an electric 
charge—namely, (1) by electrostatic induction, (2) by 
conduction from the earth when the jet is grounded, (3) 
by the adsorption of gaseous ions, present in the field 
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WATER FALLING THROUGH NON-CHARGED FIELD 


INSULATED STREAM OF WATER ATTRACTED TO 
GROUNDED WIRE. PLATE AT —4800 VOLTS 


of the corona discharge, and (4) by direct contact with 
the central wire. We shall now proceed to the discus- 
sion of these phenomena under the headings, “Induc- 
tion Effect,” “Earthing Effect,” “Corona Effect” and 
“Contact Effect.” 


INDUCTION EFFECT 


When a stream of water was introduced into the field 
between the wire and plates, there was a general ten- 
dency noticed for the jet as a whole to bend toward 
the wire. This is apparently the familiar phenomenon 
of the motion of a particle having no initial charge 
toward the more intense part of an electrostatic field. 
This phenomenon results from the fact that charges of 
equal magnitude are induced on opposite sides of the 
particle, and since those on the side of the more intense 
field (in this case on the side of the wire) experience 
the more intense electrostatic force, the particle as a 
whole moves into the intense part of the field. 

This effect is illustrated by Figs. 2 and 3. The 
former photograph shows the stream of water falling 
through the field of view without any potential applied 
to the discharge chamber. Fig. 3 shows the bending of 
the stream toward the wire owing to the described 
induction effect. In order to make it certain that this 
induction does exist and that the bending of the stream 
is not caused by the leak of electricity from the earth 
into the water, the water was insulated and the wire 
itself earthed, so that any leak to the water would give 
it a charge of the same sign as the wire and hence lead 
to motion away from the wire. In spite of this, the jet 
bends toward the wire as shown in Fig. 3, clearly 
demonstrating the induction effect. 

[t will also be noticed that the application of the elec- 
trostatic field leads to a spreading out of the stream 
of water. This may be partly due to the greater induc- 
tion effect acting on the particles on the side of the 
stream nearer the wire, partly due to an actual separa- 
tion by induction of electricity to the two sides of the 
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stream, and partly due to the mutual repulsion of the 
different parts of the stream if it as a whole gets an 
electric charge by leak. 

With a non-conductor like turpentine the induction 
effect could not be obtained. With small particles of 
aluminum and zinc the induction effect was very 
noticeable. 

EARTHING EFFECT 


As already described, arrangements were made so 
that the stream of material issuing from the jet could 
be earthed, and the effect then determined of earthing 
either the central wire or the plates. At voltages which 
were’ not so high as to make the effect disappear in 
comparison with the corona effect, the motion of the 
earthed stream of droplets or particles toward the un- 
earthed electrode was very marked. This is shown in 
Figs. 4 and 5. 

In both these experiments the jet was earthed. In 
the first case the plate was also earthed, driving the jet 
sharply to the wire; in the second case the wire was 
earthed, driving the jet to the plate. 

As might be expected, it was very difficult to obtain 
a decided earthing effect with turpentine because of its 
low conductivity. Benzyl alcohol showed less earthing 
effect than water; benzene and petroleum oil a very 
slight earthing effect. In the case of our metal par- 
ticles, which were fairly large and of course of high 
conductivity, the separation of charges was so great that 
the induction effect always made the particles go toward 
the wire without reference to the earthing. 


CORONA EFFECT 


As soon as the voltage between the central wire and 
the plates has been raised to a point high enough so 
that appreciable current begins to flow, as indicated by 
the well known hissing noise of the “silent” discharge, 


FIG. 4. GROUNDED WATER BENT SHARPLY TO WIRE AT 


—2700 VOLTS. PLATE EARTHED 
GROUNDED WATER JET DRIVEN FROM EARTHED 
WIRE AT LEFT (NOT SEEN) TOWARD 
PLATE AT +2700 VOLTS 


FIG. 5. 
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a new effect, which we have called the 
corona effect, becomes of great im- 
portance in determining the motion of 
the particles or droplets. Experi- 
mentally we find, under such condi- 
tions of high voltage, that the par- 
ticles have a great tendency to assume 
a charge of the same sign as the 
central wire and move away from it. 
This corona effect occurs whether the 
central wire is positive or negative. 
If the plate is earthed and the jet of 
water also earthed, some of the 
particles can be forced toward the 
wire against the corona effect, at 
least for part of their path. With 
turpentine, the corona effect always 
predominates greatly over the earth- 
ing effect. With liquids of conduc- 
tivity intermediate between turpentine 
and water the ratio of the corona 
effect to the earthing effect has an 
intermediate value, 

The corona effect for benzyl alcohol 


is illustrated in Figs. 6, 7 and 8. In 
these experiments the plate was 
earthed and hence at a low voitage 
the leak to the benzyl alcohol from 
earth was enough to force the stream 
to the wire by the earthing effect which we have 
already discussed (Fig. 6). Ata high voltage, however, 
as shown in Fig. 8, the corona effect completely over- 
comes the earthing effect. 

It should be noted that the corona effect is of main 
importance in determining the behavior of Cottrell pre- 
cipitators. Theoretically, we may explain this corona 
effect by reference to the probable mechanism by which 
the ionization necessary for carrying the corona current 
is produced. In the neighborhood of the central wire, 
the potential gradient is initially steeper than in the 
main portion of the field, owing to the geometrical con- 
figuration of the apparatus. Hence the major part of 
the ionization by collision necessary for carrying the 
current will take place in the neighborhood of the wire. 
Ions produced in this “ionization region” of the opposite 
sign to the central wire will be attracted to the wire and 
ions of the same sign as the wire will be repelled to 
the plates. Hence inside this “ionization region,” ions 
of the opposite sign to the wire will predominate, thus 
increasing the initial steepness of the potential gradient 
which leads to the formation of the “ionization region.” 
Outside of this small “ionization region’ we may expect 
ions of the same sign as the central wire to predominate 
in number, and hence if our droplets or particles have 
anywhere near equal adsorptive affinities for positive 
and negative ions, they will obtain in general the same 
charge as the central wire and move toward the plate. 

Looking at this theoretical explanation from the 
reverse point of view, it seems to us that the observed 
experimental facts demonstrate with a high degree of 
certainty that the space charge in the field of a corona 
discharge, except in the immediate neighborhood of the 
central wire, is of the same sign as the central wire. 
‘his disagrees with the conclusions of Booth’, who found 
the density of the space charge to be zero over the 
largest part of the corona field. His method, however, 


“Phys. Rev. (2), vol. 10, p. 266 (1917). 


FIGS. 6,7, AND 8. INSULATED BENZYL ALCOHOL STREAM UNDER INFLUENCE 
OF CHARGED WIRE (AT LEFT) AND EARTHED PLATE 


Fig. 6 at +2500 and Fig. 7 


at +4000 volts show earthing effect. 
corona effect preponderating at +8000 volts 


Fig. 8 shows 


involves besides the original uncertainties inherent in 
any method of using an exploring electrode, two suc- 
cessive graphical differentiations, obtaining quantities 
of nearly the same magnitude, which then have to be 
subtracted one from the other in order to obtain the de- 
sired density of the space charge. 

The fact that particles and droplets pick up from 
the major portion of the corona field the same charge as 
the central wire with great readiness is further shown 
by their behavior in the field of an alternating corona 
current. This is illustrated by Fig. 9. Here, in spite 
of the fact that the current is reversing sixty times a 
second, the motion of the droplets of turpentine is 
almost uniform toward the plate. In other words, inside 
of a small fraction of a sixtieth of a second, the space 
charge and the consequent charge on the droplets 
reverse in sign. This observation explains the fact that 
it is possible to obtain some precipitation in the Cot- 
trell process using alternating current. 


CONTACT EFFECT 


A fourth method by which particles may obtain a 
charge in the field of a corona current is by direct con- 
tact with one of the electrodes. In particular they may 
come in contact with the central wire, obtain a very 
heavy charge from the central wire and then be repelled 
with great violence right through the ionization region 
to the plate. This is shown in Fig. 10. 


CORROBORATIVE EXPERIMENTS WITH SINGLE PARTICLES 


In order to confirm the existence of the induction, 
earthing, corona and contact effects by which a charge 
may be imparted to a particle, experiments were made 
on single particles suspended in the field on glass fibers 
and on thin metal wires. The phenomena expected were 
reproduced. At high potentials the particle was always 
repelled from the central wire by the corona effect, at 
low potentials the particle could be made to move toward 
either electrode desired by taking advantage of the 
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INSULATED TURPENTINE DROPLETS DEFLECTED 


FROM WIRE CHARGED WITH 60 CYCLE ALTERNATING 
VOLTAGE OF +9000. PLATE GROUNDED 
riG. 10. VIOLENT EXPULSION OF EARTHED WATER 
DROPLETS ON COMING IN CONTACT WITH 
WIRE AT +8000 VOLTS 


earthing effect, and at any voltage the particle was re- 
pelled from the central wire after coming in actual con- 
tact with it. 
WATERFALL EFFECT 

In connection with our experiments on the earthing 
effect, it was noticed in the case of water that the jet 
breaks into finer particles when positively charged than 
when negatively charged. This apparently means that 
the surface tension of water is lowered more by a posi- 
tive charge of electricity than by a negative charge. 

This conclusion would seem to stand in agreement 
with the phenomenon known as the waterfall effect— 
namely, that droplets of water naturally have more 
tendency to assume a positive than a negative charge of 
electricity. This would of course be expected if the 
surface tension of water is lowered more by positive 
than by negative electrification, since that would mean 
that the potential energy of the droplet is more lowered 
by positive than negative electricity, which means of 
course that there is more natural tendency for water 
to pick up positive than negative electricity, since in 
general electrostatic systems rearrange themselves in 
the direction of minimum potential energy. 

CONCLUSION 

It is believed that this article demonstrates the exist- 
ence of four methods by which particles in the field of 
a corona discharge may obtain charges of electricity— 
namely, by induction, by conduction of electricity from 
the earth, by the adsorption of ions present in the 
corona field, and by actual contact with an electrode. 
The motion of the particles is determined by the charge 
which they receive by one of these methods and of 
course of the potential gradient. 

lt is shown that the space charge in the major part 
of the field of the corona discharge is of the same sign 
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as the central wire, in contradiction to the conclusions of 
Booth. 

It is believed that the adsorption of ions having the 
same charges as the central wire is the underlying proc- 
ess in the action of Cottrell precipitators. 

An incidental observation on the behavior of streams 
of water shows that they break up into finer particles 
when positively charged than when negatively charged. 
This was shown to be in accord with the well-known 
waterfall effect. 


Potash Mines of Alsace | 


French potash and the conditions of that industry, as 
viewed since the Alsatian district was incorporated in 
the national domain, are reviewed by the American 
Trade Commissioner in Paris. 

With the exception of the Société de Kali Sainte 
Thérése, under Alsatian-French control, all of the 
potash mines in Alsace were owned and operated by 
German companies before the war. The first company 
to extract potash in Alsace was formed in 1906. At the 
time of the armistice there were fourteen companies, 
controlling 109 concessions and seventeen mines, these 
companies being, in turn, controlled by four large 
groups. The Sainte Thérése group controls thirty-three 
concessions, the Deutsche Kaliwerke group controlled 
forty-eight concessions, the Wintershall group thirteen 
concessions, and the Hohenzollern group fifteen conces- 
sions. The German holdings, under liquidation since 
the armistice, are being operated for the account of the 
French Government. 


300 PER CENT INCREASE SINCE ARMISTICE 


Until the Alsatian mines passed under French control 
the German Government regulated the sale of potash 
from them and from the German mines in order to pre- 
vent overproduction and to keep prices at a uniform 
level. During the year 1913 the German and Alsatian 
mines produced 11,600,000 tons of crude potash, 6 per 
cent of this amount, or approximately 696,000 tons, 
being the quota from the Alsatian mines. When the 
Germans left, some of the mines were found to be in a 
flooded state, and considerable pumping and repairs 
were necessary. Since the armistice the production 
has been increased by more than 300 per cent. 

The total production of crude potash for 1919 was 
about 550,000 tons. During this period the average 
production per miner was increased from 0.933 ton per 
day to 1.48 tons per day. 

The estimated production of crude potash from the 
Alsatian mines during 1920 is 1,320,000 tons, or about 
220,000 tons of pure potash. It is expected that this 
output will increase to 2,040,000 tons of crude, or 
340,000 tons of pure potash, in 1921, and to 2,340,000 
tons of crude, or 390,000 tons of pure potash, in 1922. 


LACK OF TRANSPORT CURTAILS EXPORT 


Since the armistice the United States has been unable 
to secure anything like the quantity of potash it 
urgently requires. This is due almost entirely to the 
transport crisis in France. The lack of railway trans- 
port likewise reduces the shipments of coal necessary 
for the reduction of the higher grades of potash. 

It should be remarked that the mines now in oper- 
ation in Alsace are alone capable of supplying the 
world’s needs. Otherwise expressed, it is merely a 
matter of stimulating production to the required level. 

The Review, May 15, 1920. 
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Economic Aspects of the Chilean Nitrate Industry’ 


A Summary of the Economic Features of the Chilean Nitrate Industry, Showing the World-Wide Re- 
quirements of This Chilean Natural Product for Agricultural and Industrial Purposes—Work 
of the Nitrate Producers’ Association and Outlook for Future Developments 


contain commercially important deposits of nitrate 

of soda, a product which has a wide variety 
of uses, but is best known as a valuable fertilizer. Two 
grades of nitrate are produced: 95 per cent, or ordinary 
nitrate, which is used for fertilizer purposes, and 96 
per cent, or refined nitrate, which is used for manufac- 
turing purposes. Before the war approximately 75 per 
cent of the nitrate marketed was of the lower grade. 
Private business in Chile and government revenue are 
both dependent on the prosperity of the nitrate industry, 
since this one product ordinarily constitutes nearly 80 
per cent of the country’s exports, and the export tax 
on nitrate and its principal byproduct, iodine, consti- 
tutes more than half the government’s total income. 

There is a great deal of speculation concerning the 
probable duration of the beds, but the very range of the 
conclusions arrived at shows on what inadequate data 
they have been based. One expert estimates the explored 
deposits to contain 240,000,000 metric tons of nitrate, 
and calculates the contents of the unexplored region to 
be twice as large. According to these figures it would 
require over 240 years to exhaust the supply at the 
present rate of production. Other estimates are less 
optimistic and set a much earlier date for the exhaus- 
tion of the beds. 

The nitrate region consists of five important districts.’ 
The relative importance of the principal districts is 
shown in Table I, giving the number of oficinas pro- 
ducing plants operated in each district, the extraction 
of caliche (the raw product from which nitrate is 
produced), and the amount of nitrate derived, during 
1917: 


Cen is the only country in the world known to 


rABLE IL PRODUCTION OF THE PRINCIPAL NITRATE 


DISTRICTS IN 1917 


Oficinas 

in Oper-  Caliche Nitrate lroduced 

Districts ation Mined Short Metric 

Metric Tons Tons Tons 
Tarapaca 76 10,330,984 1,433,213 1,302,921 
Tocopilla 7 1,822,334 250,690 227,900 
Antofogasta 30 9,172,026 1,184,225 1,076,568 
Aguas Blancas 7 1,066,473 160,149 145,590 
Taltal. 9 1,923,257 272,858 248,053 
Total 129 24,315,074 3,303,135 3,001,032 


Caliche differs in appearance and composition in vari- 
ous zones. It usually contains (besides sodium nitrate) 
sodium chloride, sodium sulphate, potassium nitrate, 
sulphates of lime and magnesia, sodium iodate and 
sodium. biborate in varying proportions. The sodium 
nitrate content varies from less than 10 per cent to over 
70 per cent, the average sodium nitrate content of the 
caliche extracted during 1917 being 17.48 per cent. 

lodine, the most important byproduct of the nitrate 
industry, is extracted from the liquor which remains 

*Abstracts from Latin American Circular 67, Bureau of Foreign 
and Domestic Commerce. 

See CHEM. & MET. ENG., vol. 22, No. 14, p. 655. 


after the nitrate has been precipitated. Although some 
sodium iodate is contained in practically all caliche, 
iodine is produced by only a portion of the nitrate com- 
panies, and the output of these companies is carefully 
regulated by a producers’ trust in order that the limited 
market may not be overstocked. The average pre-war 
exports amounted to approximately 475,000 kilos annu- 
ally; but during the war, the exports were much larger; 
708,800 kilos in 1915, 1,323,000 kilos in 1916, and 759,- 
000 kilos in 1917. Germany was the principal purchaser 
of iodine before the war, the United States second, and 
Great Britain third. 

Another byproduct, nitrate of potassium, is engaging 
the attention of various experts. One chemical engi- 
neer asserts that this salt exists in the caliche through- 
out all parts of the nitrate region and that the caliche 
used by at least a hundred of the oficinas contains from 
1 to 2 per cent. An American company is reported to 
have perfected a refrigerating process by means of 
which it can manufacture this byproduct at small cost. 


Cos. oF LABOR AND SUPPLIES IN THE NITRATE FIELDS 


The laborer in this arid zone requires great strength 
and endurance under the most trying of living condi- 
tions. The nitrate region produces no fresh fruits or 
vegetables, and he is obliged, therefore, to live largely 
on imported canned goods. He receives a far higher 
wage than any other class of Chilean laborer, but on 
the other hand the cost of all the necessaries of life is 
exceedingly high. To compensate the laborer for the 
hardships of the situation, the nitrate operators are 
compelled to provide living quarters for employees and 
their families and to maintain stores where they can 
purchase food, clothing and household furnishings. 

At the outbreak of the war, 53,000 laborers were 
employed in the nitrate fields. Immediately afterward 
this number materially decreased, but in 1915 it began 
to increase again and in 1917 had reached 56,000. Of 
this number, about 43,000 were Chileans, and the re- 
mainder largely Peruvians and Bolivians. Before the 
war the average daily wage of the nitrate laborer was 
6.48 Chilean paper pesos, and in 1917 the average wage 
was 6.81 Chilean paper pesos. (In 1914 the exchange 
value of the paper peso was about 20c.; during the war 
its value fluctuated between l4c. and 33c.) 

Nitrate producers must import all their supplies, such 
as fuel, machinery and parts, and bags in which to ship 
the nitrate; and the cost of all these commodities has 
increased materially during the last few years. One 
manufacturer reported in 1918 that petroleum, which 
had formerly cost 414s. ($10.98) per ton, then cost 
150s. ($36.45); that the cost of coal had increased 
from 29s. to 115s. (from $7.06 to $27.95); and that 
jute bags, which he had formerly purchased for 34d. 
(7c.) each, had reached the high figure of 22d, (46c.). 
A million tons of fuel was consumed in nitrate mining 
and refining in 1917. Of this total 65.5 per cent was 
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petroleum, 28.6 p.: cent coal, and the remainder such 
fuel substitutes as straw and grain. Apparently no 
wood was used. Before the war most of the coal was 
imported from Great Britain. Petroleum comes princi- 
pally from Mexico and the United States. 

Nitrate is packed for shipment in jute bags holding 
about 200 Ib. each. These bags are imported from 
India and about 30,000,000 of them are ordinarily used 
each year. 


RELATIVE IMPORTANCE OF NATIVE AND FOREIGN 
COMPANIES 


The greater part of the capital invested in the nitrate 
industry is Chilean and British. The amount of Amer- 
ican capital in the field is relatively small but is in- 
creasing. German interest in the business was growing 
until checked by the war. The comparative importance 
of the native and foreign nitrate plants can be judged 
by their proportionate share in the total production for 
the year 1917, as shown in Table II. 


TABLE II. COMPARATIVE IMPORTANCE OF NATIVE AND FOREIGN 
NITRATE PLANTS 


Number —Annual Production Per Centof 
of Short Metric Total 
Nationality Oficinas Tons Tons 

Chilean 54 1,399,995 1,272,723 42.41 
British. .. ia 44 1,246,622 1,133,293 37.76 
German.... 7 177,148 161,044 5.37 
American 86,404 78,549 2.52 
Peruvian. .. 7 86,549 78,681 2.62 
Spanish 4 76,639 69,672 2.32 
Slavic Se 7 179,465 163,150 5 44 
Others 4 51,613 46,920 1.56 
Total 129 100.00 


3,304,435 3,004,032 


Sixty per cent of the nitrate manufactured by Chilean 
companies is the product of five large concerns, Com- 
pafiia de Salitre de Antofagasta, Compafiia Salitrera El 
Loa, Compaiiia Salitrera E] Boquete, Compafila Salitrera 
Lastenia, and Compafiia de Salitres y Ferrocarril de 
Agua Santa. 

La Compafiia de Salitre de Antofagasta is the oldest 
and one of the most important nitrate producers in the 
country. It owns a strip of nitrate land about 32 km. 
long by 4 km. wide in the Antofagasta district and 
employs 15,000 men. Its oficinas consume 80,000 tons 
of coal yearly, and the public stores which it has estab- 
lished at its plants purchase 8,000,000 paper pesos worth 
of general merchandise annually. It produced 340,000 
metric tons of nitrate during 1917, 10 per cent of the 
total amount manufactured during the year. In con- 
nection with its nitrate business, the company has built 
up a large general import and export business, for 
which it maintains a fleet of four tugs and about a 
hundred barges at Antofagasta. 

Compafia Salitrera El Loa owns about 14,000 acres 
of land in the Antofagasta district about 95 miles from 
the coast on the Antofagasta and Bolivia Railroad. It 
has seven oficinas and produced nearly 212,000 tons 
of nitrate during 1917. Compajfiia Salitrera El Boquete 
has two oficinas located in the Antofagasta district and 
produced 94,000 tons of nitrate in 1917. Compania 
Salitrera Lastenia, also located in the Antofagasta dis- 
trict, has two oficinas and produced 79,000 tons of 
nitrate during 1917. Compafiia de Salitre y Ferrocar- 
ril de Agua Santa owns six oficinas in the Tarapaca dis- 
trict and manufactured 55,000 tons of nitrate in 1917. 


IMPORTANT FOREIGN COMPANIES 


The 1917 statistics show eight English companies 
whose annual production of nitrate amounted to over 
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50,000 metric tons. The combined output of these 
companies represented over 60 per cent of the total 
quantity of nitrate manufactured by English firms dur- 
ing that year. 

There are four German nitrate firms. These com- 
panies are equipped to produce considerable quantities 
of nitrate, but were forced to close many of their plants 
during the war, and, therefore, their 1917 production 
does not represent their normal output. Compajiia 
Salitrera H. B. Sloman owns four oficinas in the Toco- 
pilla district, two of which were open in 1917 and pro- 
duced 58,000 tons of nitrate. Compafiia Salitrera Ale- 
mana owns four oficinas in the Taltal district, only one 
of which was operated during 1917, producing 42,000 
tons of nitrate. Salpeterwerke Gildemeister A. G. owns 
three oficinas in the Tarapaca district, all of which were 
operated during the year; their total output was 50,000 
tons. Salpeterwerke Augusta Victoria A. G. owns only 
one oficina. This oficina is located in the Antofagasta 
district and produced 10,000 tons of nitrate during the 
year. 

The Grace Nitrate Co. and the Du Pont Nitrate Co. 
are the only American companies producing nitrate 
in Chile. The Grace company owns a well-equipped 
oficina in the Tarapaca district where it employs more 
than a thousand men. The company produced 42,000 
tons of nitrate during 1917, all of which was sent to 
the United States. The Du Pont company has one 
oficina in operation in the Taltal district and is building 
a second in the Tarapaca district. Its nitrate produc- 
tion for 1917 was 35,000 metric tons. 

The firm of Baburizza, Lukinovic y Cia. was founded 
by two members of the Slavic colony in Chile and one 
Chilean, and might be considered Slavic, although it is 
registered in Chile. This company owns three oficinas 
and about 69 sq.km. (1 sq.km. = 0.386 square mile) of 
nitrate land in the Antofagasta district. It employs 
2,200 men at its nitrate plants and produced 123,000 tons 
of nitrate during 1917. 


MARKETS FOR CHILEAN NITRATE 


The market for nitrate steadily increased and Chile’s 
profits from the exploitation of this natural monopoly 
increased proportionately until the beginning of the 
war, when the European demand for nitrate fertilizers 
practically ceased. Fortunately for the nitrate pro- 
ducers and for Chile, however, the Allies soon found 
that they needed this product for the manufacture of 


TABLE III. CHILEAN NITRATE PRODUCTION AND EXPORT 
1909-1918 
——— Production ——— ——— Exports 
Year Short Tons Metric Tons Short Tons Metric Tons 
1909 2,322,057 2,110,961 2,348,454 2,134,958 
1910 2,711,957 2,465,415 2,569,535 2,335,941 
1911 2,773,125 2,521,023 2,694,467 2,449,515 
1912 2,844,435 2,585,850 2,742,390 2,493,082 
1913 3,049,479 2,772,254 3,012,173 2,738,339 
1914 2,709,692 2,463,356 2,031,461 1,846,783 
1915 1,930,820 1,755,291 2,225,733 2,023,394 
1916 3,204,182 2,912,893 3,278,250 2,980,227 
1917 3,304,435 3,004,032 3,053,918 2,776,289 


high explosives; and needed it so badly that they were 
willing to pay high prices, allocate shipping space to 
carry it from Chile to the United States and Europe, 
and furnish the necessary supplies to the producers in 
Chile; as a result, the intense depression which had 
begun with the declaration of war was quickly succeeded 
by an unparalleled prosperity. 

The steady increase of the normal pre-war demand 
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for Chilean nitrate, the depression occasioned by the 
outbreak of the war, and the subsequent recovery are 
all reflected in Table III, showing the annual production 
and exports for the 10-yr. period 1909-1918. 

The cessation of hostilities in Europe brought to a 
sudden and complete halt the need of nitrate for am- 
munition manufacture and precipitated a period of 
depression similar to that of 1914. The decline in the 
market necessitated the closing of a considerable number 
of the oficinas and the curtailment of production at 
others; quotations of nitrate stock slid steadily down- 
ward; the efforts of the association of producers to 
maintain selling prices partially failed and they were 
forced to yield bit by bit in order to sell even a portion 
of the nitrate stocks rapidly accumulating on the Chilean 
coast. 

Table IV, giving the comparison of nitrate produc- 
tion, exports and stocks in Chile, by months, for 1918 
and 1919, shows the difficulties which this industry has 
been experiencing. The figures are unofficial estimates 
and the amounts are given in Spanish quintals (one 
Spanish quintal — 101.4 lb.), the commercial unit of 
measure for nitrate. 


TABLE IV. COMPARATIVE MONTHLY PRODUCTION, EXPORT AND 
STOCK OF CHILEAN NITRATE, 1918 AND 1919 
Stocks Remaining in 


Production —~. ——— Exports——— ile 

1918 1919 1918 1919 1918 1919 
Months Quintals Quintals Quintals Quintals Quintals Quintals. 
January... 5,702,618 4,276,498 4,022,345 1,308,951 20,866,273 20,619,547 
February.. 4,935,804 3,396,211 3,943,769 952,159 21,858,308 23,063,599 
March. 5,277,224 3,264,899 4,722,787 963,264 22,412,745 25,365,234 
April. . 5,178,797 3,067,362 5,099,754 738,786 22,491,788 27,693,810 
May... 5,295,229 3,084,390 6,385,749 403,669 21,401,268 30,374,531 
June... 5,262,212 2,832,165 5,448,815 795,342 21,214,665 32,411,354 
July... 5,080,070 2,532,632 6,591,953 450,931 19,702,782 34,493,055 
August.... 4,868,416 2,376,563 6,036,664 1,236,509 18,534,534 35,633,109 
September 4,612,448 2,269,619 5,334,556 960,619 17,812,426 36,942,109 
October.... 5,334,339 2,538,468 7,505,686 3,740,247 15,641,079 35,740,330 
November. 5,212,752 2,714,461 5,009,261 2,085,739 15,844,570 36,369,032 
December. 5,412,855 (a) 3,355,235 6,359,074 17,902,190 (a) 


(a) Statistics not yet available. 


CHIEF MARKETS FOR CHILEAN NITRATE 


The United Kingdom, Germany and the United States 
were the chief markets for Chilean nitrate before the 
war, the three together taking approximately five-sixths 
of the total exports during 1912 and 1913. France, 
Belgium and Holland ranked first among the lesser 
markets. The statistics of the war years are of rela- 
tively little value in gaging the future demand in any 
country engaged in the European war: Germany and 
Belgium, formerly good markets, were unable to import 
any nitrate; the United States, France and Italy in- 
creased their imports, but used most of it for ammuni- 
tion manufacture. From the point of view of the dealer 
who wishes to estimate the future demand for nitrate, 
perhaps the most significant development of the years 
1917 and 1918 is the marked increase of nitrate exports 
to Japan. 

Table V shows the exports of nitrate from Chile by 
countries of destination for the pre-war years 1912 and 
1913 and the war years of 1917 and 1918. 


TABLE V. EXPORT OF CHILEAN NITRATE BY COUNTRIES 
OF DESTINATION 


912 1913 


1 1917 1918 
Countries of Destination Metric Tons Metric Tons 


Metric Tons Metric Tons 


United Kingdom...... 994,625 1,004,979 756,902 823,269 
Germany....... 565,722 629,298 
United States. 484,902 630,790 1,512,577 1,962,552 
France. ..... 108,880 121,472 139,866 20,304 
Holland....... 98,747 100,379 43,997 * 
9,306 10,684 67,961 6,906 
Japan..... - 21,707 28,342 50,773 47,512 
116,264 93,705 204,213 99,545 

Total. . 2,493,082 2,738,339 2,776,289 2,960,088 


CHEMICAL AND METALLURGICAL ENGINEERING 


1209 


After the signing of the armistice, the United States 
Government no longer needed the nitrate purchased 
for war purposes and transferred the amount on hand 
from the War Department to the Agricultural Depart- 
ment for distribution to the farmers. This amount, 
plus a considerable quantity already held by the Agri- 
cultural Department, was sold at cost. As long as these 
stocks were available at low prices, there was little 
chance for the sale of privately held nitrate, but the 
last of this supply was disposed of in the spring of 
1919 and subsequently all Government restrictions on 
nitrate imports were removed. The nitrate dealer has 
a free market once more and, what is of equal impor- 
tance in his estimation, the Government plants for the 
manufacture of synthetic nitrate have been closed. Im- 
ports of nitrate of soda into the United States for the 
year 1919 were 407,459 long tons, about 65 per cent 
of the 1913 imports. 

Apparently a relatively small proportion of the nitrate 
imported into the United States is used for fertilizer 
purposes. According to the War Trade Board, about 
40 per cent is ordinarily used in the manufacture of 
explosives, 13 per cent for fertilizer, and the remainder 
for making sulphuric acid and for miscellaneous pur- 
poses. The Department of Agriculture reports that 
564,000 tons was imported during 1914, of which 
amount 162,000 tons, about 29 per cent, was used for 
fertilizer purposes. 


EUROPEAN SALES RESTRICTED DURING 1919 


About 80 per cent of the nitrate imported into Europe 
is ordinarily used for fertilizer purposes. It is said 
that there was an active demand for these fertilizers 
last year, but government restrictions, accentuated by 
the lack of shipping space, greatly restricted sales, 
especially during the early part of the season when the 
demand was strongest. 

Great Britain had contracted for 680,000 tons of 
nitrate shortly before the signing of the armistice, prac- 
tically all of which became available for ordinary market 
uses, and import restrictions were not removed ‘until the 
major part of these government stocks had been dis- 
posed of. Since the middle of May, when government 
restrictions were finally removed, imports have been 
greatly hampered by the lack of available tonnage. 

Germany has been unable to import nitrate because 
of the continuance of the blockade, but it seems unlikely 
that it would have been able to do so anyway, as at the 
present depreciated value of the mark, the selling price 
of nitrate fertilizers would be prohibitively high. 

The reduction of acreage under cultivation in France 
and Belgium has somewhat curtailed the demand for 
nitrate fertilizers, but it is stated that consumption 
would have been nearly double what it was during the 
first half of the year had it not been for the congestion 
at the ports, the disintegration of the interior transport 
service, and government. restrictions. 

Chile has been greatly alarmed by this depression in 
the market for nitrate and by rumors hinting that 
nitrate was to be supplanted in Europe and America 
by two rivals, namely, sulphate of ammonia, a byproduct 
of coke, and synthetic nitrate produced by electric 
fixation of atmospheric nitrogen. To fully appreciate 
this alarm, it is essential to comprehend how dependent 
the nation is upon this one export. 

Chile buys the bulk of its manufactured products 
abroad and pays the bill with the raw products ex- 
ported, nearly 80 per cent of whose value is represented 
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by nitrate sales. Therefore the value of the Chilean 
peso abroad is directly affected by the market for nitrate, 
and nearly all private business in Chile is indirectly 
dependent on the nitrate industry. 


GOVERNMENT AID TO PRODUCERS 


The vital importance of the nitrate industry to the 
Chilean Government is graphically illustrated by the 
following facts: For the period 1901-1917 the export 
duties on nitrate and its principal byproduct, iodine, con- 
stituted 62 per cent of the total revenue received; dur- 
ing 1913, the last pre-war year, they constituted 57 
per cent of the total revenue; and during 1917, the last 
year for which these statistics are available, they formed 
65 per cent of the total. The government cannot afford 
to allow the exports of nitrate to decline nor can it 
afford to have the 50,000 laborers ordinarily employed 
in the nitrate fields idle. 

During the depression of 1914 the government ar- 
ranged to make temporary loans to the producers in 
order that they might not have to close their plants. 
Under this system the nitrate companies desiring them 
were issued government bonds, which they were at lib- 
erty to sell in the open market. These advances were 
to be guaranteed on nitrate stocks and to be refunded 
plus the accrued interest when said stocks should be 
sold. These arrangements have been continued up to 
the present time, the companies now being allowed to 
receive not to exceed four paper pesos for each Spanish 
quintal of nitrate delivered at the port of embarkation 
and not to exceed three pesos for each Spanish quintal 
stored at the oficinas. From August, 1914, to December, 
1918, government loans to producers amounted to 103,- 
946,000 paper pesos and reimbursement of these loans 
to 98,570,000 paper pesos. Loans during January, 1919, 
amounted to 9,561,000 paper pesos. 

Further evidence of the government’s interest in the 
welfare of the nitrate industry is afforded by the recent 
appropriations to the newly established industrial school 
for nitrate research; by the recognition accorded the 
scientific society lately formed by a number of Chilean 
and English nitrate companies; and by two plans 
recently discussed in Congress. The first of these plans, 
to centralize sales under government control, has been 
severely criticized; the second, to alter the basis of the 
nitrate tax, has been discussed several times but no 
definite action taken. The nitrate tax, as now imposed, 
is a fixed amount, 2s. 4d. ($0.568) per Spanish quintal 
of nitrate exported, and the cost of production varies 
according to the nitrate content of the raw material 
exploited and according to the size and efficiency of the 
reducing plant, wherefore some companies realize much 
larger profits than others. Under the plan now being dis- 
cussed the tax would be levied on the profits of the 
companies rather than on the nitrate exported. 


PROTECTIVE ASSOCIATION FORMED BY COMPANIES 


During the recent crisis a second attempt has been 
made to organize the nitrate producers into an associa- 
tion which shall limit production and centralize sales, 
the obiect being to allow only as much nitrate to be 
exported as the consuming markets can absorb at a 
price high enough to afford reasonable profits to the 
producers. The first association was formed in 1901 and 
ceased to exist in 1909 because of a disagreement con- 
cerning production allotments to certain companies. The 
present association is the outgrowth of the former 
association and the Nitrate Propaganda Committee or- 
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ganized by the English companies about 1889 and later 
known as the Asociacion de Salitre de Propaganda. 
This association has had headquarters in Chile and has 
had two distinct prerogatives: To keep a complete sta- 
tistical record of the progress of the nitrate industry, 
and to increase the world market for nitrate through 
the education of the public as to its uses. For this 
latter purpose propaganda committees have been main- 
tained in France, Germany, Belgium, Holland, Spain, 
Itaky, the United States, Japan, Egypt, Cuba, Austra- 
lasia, England and Wales. 

The directors of this association felt the necessity of 
forming an organization which would have some control 
over the entire industry, that this organization should 
consist of the producers, and that it should be free from 
any sort of government control. They therefore 
appointed a committee to study the situation and draw 
up a plan for such an organization. This plan was 
presented and accepted at a meeting of the producers 
held in January, 1919. 


WORK OF THE ASSOCIATION 


All the Chilean and English producers are now mem- 
hers of this association, and it is reported that the 
four German companies are to be admitted in the near 
future. The two American firms, the Grace Nitrate Co. 
and the Du Pont Nitrate Co., have not joined the 
association. 

The duties of the association may be briefly sum- 
marized as follows: 

1. To spread n-trate propaganda, commercial and 
scientific, throughout the world market. 

2. To keep a statistical record of the industry. 

3. To regulate exports and control production within 
certain general limits. 

4. To fix selling prices periodically to accord with 
conditions governing the market and factors governing 
the cost of production. 

5. To establish nitrate stocks at convenient ports. 

6. To study and encourage new methods of refin- 
ing and mining. 

The association has followed the established custom 
of selling nitrate f.o.b. Chilean ports. Prices are quoted 
in shillings and pence per Spanish quintal of 101.4 lb. 
The association could not hope to sell nitrate at 13s. 
($3.163) per quintal for ordinary, or 95 per cent 
nitrate, and 13s. 6d. ($3.285) for refined, or 96 per cent, 
the prices at which the Allied Governments were pur- 
chasing it at the close of the war, but attempted to fix 
a selling price of 10s, 1d. ($2.454) for ordinary and 10s. 
4d. ($2.514) for refined, a price above the average for 
any year prior to 1917. As the report of sales issued in 
October, 1919, shows, however, it has not been able to 
maintain this price, its average selling price for nitrate 
sold up to October having been 9s. 0.5d. ($2.20) for 
ordinary and 9s. 4.2d. ($2.28) for refined, and for 
nitrate to be delivered between October and March, 
1920, having been 9s. ($2.19) for ordinary and 9s. 3d. 
($2.25) for refined. At these average prices, it had 
disposed of 17,358,000 quintals of ordinary and 866,000 
quintals of refined up to October, and had contracted 
for 16,500,000 quintals for future delivery. 

Encouraged by the slight improvement in the market, 
the association raised its price in October to 9s. 7d. 
($2.33) per quintal for delivery up to Dec. 15 and Qs. 
9d. ($2.37) for later delivery up to June 30, 1920. 
3etween October and December prices were gradually 
increased until in December nitrate for immediate 
delivery was sold at 9s. 7d. ($2.33) and for future 


delivery from 10s. 6d. to 12s. ($2.56 to $2.92) 


June 30, 1920 


The profits of the last few years have afforded many 
of the producers an opportunity to fortify themselves 
against this anticipated period of depression. The fol- 
lowing statistics, compiled from recently published 
reports, of some of the more important English and 
Chilean companies illustrate to what extent they have 
taken advantage of this opportunity. 

The fourteen English companies which close their 
year in December had a total capitalization of £4,189,- 
000 at the end of 1918 and £404,900 outstanding in 
debentures, against which they had £1,216,359 in 
reserves and £786,573 in their carry forward accounts. 
They had distributed £592,275 in dividends for the year, 
an average of 14.1 per cent, and had added £155,000 to 
the reserves and increased their carry forwards. (The 
value of the pound sterling is $4.8665 at normal 
exchange. ) 

La Compafia de Salitre de Antofagasta, the largest 
nitrate producing company, made a profit of 22,305,520 
paper pesos for 1918, out of which 11,520,000 was dis- 
tributed in dividends, 10,000,000 added to funds for 
exploitation and amortization of property, and the 
remainder to a contingency fund. The company is 
capitalized at 16,000,000 paper pesos, has a reserve fund 
of 2,000,000, a contingency fund of 2,674,955, a fund of 
32,000,000 for exploitation and amortization of property, 
an insurance fund of 2,500,000, and a fund of 2,000,000 
paper pesos to provide for fluctuation in exchange. 

Compania Salitrera El] Loa, another large Chilean 
company, made a net profit of £450,314 during 1918, out 
of which £227,500 was distributed in dividends, £200,000 
placed in the fund for amortization of oficinas and land, 
and the balance placed in the dividend fund. 

Compania Salitrera Lastenia made a net gain of £184,- 
197 during 1918, out of which £124,800 was distributed 
in dividends, and the remainder placed in the dividend 
fund. This company is capitalized at £624,000, has a 
reserve fund of £20,000, a fund of £8,029 for operation, 
a fund of £14,024 to provide for the fluctuations of 
exchange, and a dividend fund of £75,795. 


OUTLOOK FOR FUTURE REASSURING 


According to the representatives of the association 
abroad the prospective demand for nitrate fertilizers 
for use on next year’s crop is excellent. The largest 
problem is that of ocean transportation; indeed so 
serious is this one factor that the sales for some time 
to come will probably be limited by the available ship- 
ping space and the prevailing freight rates. Uncertain 
exchange and disturbed political and economic condi- 
tions in Europe will tend indirectly to reduce consump- 
tion also. 

The association reports the present outlook decidedly 
encouraging, although no_ spectacular recovery is 
expected. It is estimated that exports for the present 
nitrate year (July 1, 1919, to June 30, 1920) will not 
exceed 30,000,000 Spanish quintals (about 1,400,000 
metric tons). 

The educational work in the application of Chilean 
nitrate to the soil has been successfully carried on since 
the formation of the original association of producers 
and the resultant demand is expected to continue for a 
long time to come. 

If Chilean nitrate is ever displaced to any great 
extent in the fertilizer field the process will be so 
slow as to work little hardship on the producers. Such 
replacement certainly can never keep pace with the 
rate of increase in demand for nitrogen fertilizers. 
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Calibration of an Optical Pyrometer 
By W. E. FORSYTHE 


N OPTICAL or other pyrometer is calibrated by 
finding the relation between the reading of the 
scale, whatever that may be, and the temperature of 
the standard source with which it is compared. In the 
disappearing-filament type of optical pyrometer the 
quantities involved are the current through the pyrom- 
eter filament and the temperature of a black body when 
the filament as observed through the eyepiece apparently 
matches in brightness the black-body image located in 
the plane of the pyrometer filament. 

The direct way to calibrate the pyrometer is to have 
a black body that can be operated at various known 
temperatures over the entire range that it is desired to 
use the pyrometer. This is always very difficult and 
sometimes impossible. The main trouble is to get a 
black body that will stand the high temperatures and at 
the same time it is difficult to get a satisfactory method 
of measuring these temperatures. Standard black 
bodies are seldom operated at a temperature higher than 
that of melting palladium (1,828 deg. K.). 

Thermocoupies that have been operated for any 
length of time at this temperature are not reliable in 
their indications. For the above reasons, when cali- 
brating for temperatures above the range of thermo- 
couples, use must be made of standard melting points 
or another optical or a radiation pyrometer. There are 
not many metals that can be conveniently used for this 
purpose. The two that are most commonly employed 
are gold (1,336 deg. K.) (deg. K. indicates degrees Kel- 
vin, i.e., absolute Centigrade) and palladium (1,828 deg. 
K.). There are no metals with melting points between 
these two that can be used without much trouble due to 
oxidation. 

An optical pyrometer can be calibrated from a black 
body held at a particular temperature’. Since the black 
body thus used is to be the standard of reference, a 
standard temperature, that is, one determined by means 
of a standard melting point, is generally chosen. A very 
good temperature for such work is that of melting 
palladium, or the palladium point. There are three 
reasons for the choice of this point. In the first place, 
it is about as high a temperature as a platinum-wound 
furnace can be operated. In the second place, this 
temperature is about as high as the pyrometer filament 
will stand if it is to have a long life. In the third 
place, the temperature of melting palladium is very 
well known in terms of the laws of radiation and the 
temperature of melting gold. 


REDUCTION OF APPARENT RADIATION 


To calibrate an optical pyrometer from a furnace 
held at a particular temperature it is necessary to have 
some means such as a rotating sectored disk (to be 
described below) or an absorbing glass of known trans- 
mission for cutting down the apparent brightness of 
the incident radiation. If readings are made of the 
current through the pyrometer filament for an apparent 
brightness match with a rotating sector or an absorbing 
glass of known transmission between the pyrometer 
lamp and the standard black body, there will be obtained 
a measure, in terms of a current through the pyrometer 
filament, of a brightness that is some known factor of 
that of the standard black body at the standard tempera- 


%«’, E. Mendenhall, Phys. Rev., vol. 33, p. 74 (1911) 
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ture. If monochromatic radiation is used, it is easy to 
calculate the temperature, T,, of the black body corre- 
sponding to this measured brightness, that is, to this 
current through the pyrometer filament from T,, the 
standard temperature, by the following formula derived 
from Wien’s equation: 

c, loge [ 1 1 

(1) 
where #& is the transmission of the sector, temperatures 
on the absolute Centigrade scale, and } the wave- 
length used. If the measurements are made with a 
red glass in the eyepiece, the temperature that would 
correspond to this fraction of the brightness of the 
standard black body can be calculated just as before, 
excepting that in this case the effective wave-length of 
the red glass for this temperature interval is to be 
used. By using a number of such sectors, points can be 
obtained for a curve showing the relation between the 
temperature and current through the pyrometer fila- 
ment. In Table I is given the transmission value of a 
number of sectors and the apparent temperatures, T,, 
that would be obtained by their use in connection with 
a black body held at the temperature of melting 
palladium. 


log R 


TABLE I. 


Temperatures corresponding to different pepeentages of the radiation from a 
black body held at the temperature of melting palladium (1,828 deg. K.) using 
red glass with an effective wave-length which varies as is shown in column 2 


Transmission Ae* 

of Sector* Deg. K 

0.749 0.66524 1785 
499 . 6653 1727 
.2443 . 6655 1632 
0830 . 6657 1509 
0336 . 6658 1426 
01668 . 6659 1356 
00542 . 6662 1267 

*!| ast digit in this column approximated. 


It is very troublesome to operate a standard black 
body every time it is necessary to calibrate an optical 
pyrometer. Much time can be saved if a tungsten lamp 
with a filament of suitable size is standardized so as 
to have the same brightness for a particular part of a 
filament, when observed with the optical pyrometer, as 
the standard black-body furnace for one or more definite 
temperatures. Such standard lamps with single-loop 
wire filaments have been made, calibrated and used in 
this laboratory for this purpose for several years. The 
bend in the wire was made somewhat sharp and the 
center of this loop used as a point of reference. This 
method has recently been employed by a number of 
the research laboratories of the country using lamps 
calibrated at several currents for temperatures between 
1,200 and 2,000 deg. K. 

For the highest accuracy the tungsten lamp that is 
to be used for calibration purposes should be standard- 
ized with an optical pyrometer using a red glass which 
is the same as that on the pyrometer to be compared, 
or correction should be made for the difference. If the 
etfective wave-lengths are known, this correction can 
easily be made.’ For practical purposes, however, if 
similar red glasses are used the error will be quite small. 

Tungsten filaments have been found to depart very 
markedly from Lambert’s cosine law in their radiation.’ 
To avoid error due to this cause, care must always be 


‘Gen. Elec. Rev., vol. 20, p. 749 (1917). 
‘Worthing, Astrophys. Jour., vol. 36, p. 345 (1912). 
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taken in determining the temperature of circular fila- 
ments to measure the brightness of the central part of 
the filament. For this reason, the pyrometer filament 
should always be parallel to the background filament. 
This, of course, requires that the pyrometer filament 
be much smaller than the image of the background fila- 
ment used as a standard. 

A ribbon tungsten filament with some mark to 
indicate the exact spot sighted upon is sometimes used 
as a standard background against which to calibrate a 
pyrometer filament. The ribbon filament does not 
require as much magnification as the wire filament. A 
commercial form of the disappearing-filament pyrometer 
which has a small magnification can be calibrated, using 
such a ribbon filament, providing an extra lens is used 
between it and the pyrometer so as to give a large 
image of the filament. If a lens is used corrections must 
be made for its transmission, or the background lamp 
must be calibrated by means of the standard pyrometer 
with the lens before the lamp. The transmission of a 
lens is measured in much the same manner as is the 
transmission of a piece of absorbing or other glass. 
The method generally employed is to form an image 
with the” lens whose transmission is being measured 
and then, taking care to see that the lens is not limit- 
ing the beam, to measure the brightness of this image 
and compare this brightness with that of the standard 
source as observed directly. 

If transmissions are measured with the pyrometer, it 
is necessary to have it calibrated for relative bright- 
ness rather than for temperature. If a number of cali- 
brated rotating sectors are available, this is very easily 
done. It is only necessary to find the currents through 
the pyrometer filament for apparent brightness matches 
against a standard source when the different sectors are 
used and plot a curve between relative brightness as 
given by the transmission of the sectors and the current. 

If it is not possible to do this in an industrial plant, 
such work can always be done in a standardizing labora- 
tory. From the transmission of the lens thus determined, 
the correction to the temperature can be calculated by 
means of equation (1), where in this case R is the 
transmission of the lens. 

A ribbon-filament lamp and lens combination has 
been used to calibrate a Wanner type of optical pyrom- 
eter. In this case, the image of the filament was 
focused on the slit of the pyrometer and readings made 
by obtaining the relation between the scale of the pyrom- 
eter and the temperature of the ribbon filament, cor- 
rected, of course, for the transmission of the lens. 


APPROXIMATE VALUES BY INTERPOLATION 


If a rotating sector or an absorbing glass of known 
transmission is used between the source being inves- 
tigated and a calibrated pyrometer lamp, the calibration 
of this pyrometer with the sector or absorbing glass 
can be extended above the standard black body. In this 
case, the temperature is to be calculated from the 
temperature corresponding to the current through the 
pyrometer filament and the transmission of the sector or 
absorbing glass used by means of equation (1) above, 
excepting that for this computation, R is the reciprocal 
of the transmission of the sector or glass and then T, 
will come out greater than T, A very convenient 


method is te work out such extrapolated temperatures 
for the various sectors, as shown in Table II. 

In this table are given a series of extrapolated tem- 
peratures using different sectored disks. 


In column 1 


| 
; USE OF STANDARDIZED FILAMENT 


June 30, 1920 


are given the initial temperatures, that is, the ones 
that would correspond to the pyrometer reading with- 
out any sector, and in the other columns are given the 
extrapolated temperatures corresponding to the same 
pyrometer readings when the sector whose transmission 
is given at the head of the column is used between the 
pyrometer lamp and the source studied. When these 
extrapolated temperatures are plotted against the initial 


TABLE II. 


Initial temperature lass, for various 


2 = 14,350u deg. 


Extrapolated temperatures, using red 
sectors with transmissions as given. 


Transmission of Sectors. 
0.499* 0.2443* 0.0830*% 0.01664* 0.00542* 
Deg. K. Deg. K Deg. K. Deg. K. Deg. K. Deg. K, 
1200 1249 1303 1398 1555 1692 
1300 1357 1421 1530 1727 1898 
1400 1466 1541 1671 1908 2117 
1500 1577 1663 1815 2098 2353 
1600 1687 1787 1963 2298 2608 
1700 1799 1912 2115 2509 2883 
1800 1911 2090 2272 2735 3182 
1900 2024 2169 2432 2963 3507 


* Last digit approximated 


temperatures the extrapolated temperatures correspond- 
ing to any pyrometer reading can be obtained. A like 
set of curves can be made for a series of absorbing 
glasses of known transmission. Such curves can then 
be employed with any pyrometer having the same red 
glass, providing the same sectors or absorbing glasses 
are used. 


SECTORS AND ABSORBING GLASSES 


A few words might well be said concerning the sec- 
tors or absorbing glasses that are used in calibrating 
the pyrometer or in extending the scale beyond that for 
which the pyrometer is calibrated directly. The list of 
sectors (about 35 cm. in diameter) given in Table I 
have been found satisfactory for temperature work 
The transmission of the sectors or absorbing glasses 
must be known to somewhat better than 1 per cent 
for accurate work. The sector must rotate at such a 
speed that no flicker is noticeable. To accomplish this, 
the alternations must be at least 30 to 40 per sec. This 
is for the condition where the open and closed spaces 
of the sector are about equal in size. If there is a very 
great difference between the open and closed parts of 
the sector, as for instance in the case of the 2-deg. 
sector with two l-deg. openings, the speed must be 
higher. If the motor available will not rotate the sec- 
tors fast enough when there is but one opening and 
one closed part, it is often a great help to make more 
open spaces. A good plan is to have six openings, 
which will reduce the necessary speed considerably. For 
a sector as small as two having a l-deg. opening this 
is impossible without making the sector too large, 
because if the sector opening is too small there is danger 
of an error due to diffraction. In this case, with a 
sector the size of the one here used, it is necessary to 
have a motor that will rotate it something like 
3,500 r.p.m, 

In the accompanying figure are shown the values 
found for the transmission of a 180-deg. sector as a 
function of the speed in alternations per second. This 
transmission was measured with the optical pyrometer. 
It can be seen, as shown in the curve, that the value 
found is constant and equal to the transmission of the 
sector for alternations above about 30 per sec., but 
below that the transmission at first becomes smaller and 
then larger, and an apparent transmission of over 100 
per cent is obtained for a speed of alternations of 
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about 1 per sec. The transmission, of course, approxi- 
mates 100 per cent for zero speed. 

The values found for the transmission for speeds 
corresponding to alternations between 10 and 30 per sec. 
is due to a flicker which bothers the observer. It might 
be that another observer wouid get slightly different 
values for the transmission for such speeds. For 
speeds slower than 10 alternations per sec. the observer 
attempts to make settings when the open part of the 
sector is passing before the opening. There is a very 
great flicker and settings are attempted using only the 
bright part. The value found for extremely low speeds 
is due to the apparent over-shooting of the brightness 
of the source when viewed only for the short time as 
compared with the pyrometer filament, that always has 
about the same brightness. 

If the sector has a long opening measured in the 
direction of the radius, care must be taken to always 
use about the same part of this opening. This is to 
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TRANSMISSION OF 180-DEG. SECTOR (TRANSMISSION 0.492) 
AS A FUNCTION OF THE SPEED OF ROTATION IN 
ALTERNATIONS PER SECOND 


avoid error due to the fact that the radial sides of the 
openings may not be straight or may not be in a 
radial direction. 

Absorbing glasses are not, in general, neutral tint. 
However, this is not necessary. All that is needed is to 
have a glass whose spectral transmission is nearly 
enough independent of the wave length to enable dif- 
ferent observers to make brightness comparisons with 
very nearly the same results. The absorbing glass must 
be mounted in such a manner that the exact part that 
was calibrated is always used. This is because even the 
best absorbing glass is apt to vary in its transmission 
from point to point. Mounting must also be such that 
the beam of light will always make the same angle with 
the absorbing glass. Most absorbing glasses, when used 
with the red glass of the pyrometer, have a transmission 
that depends upon the distribution of energy, that is, 
the temperature of the source. This, of course, must be 


known and allowed for in accurate work. 


Nela Research Laboratory, 
Cleveland, Ohio. 


Export Embargo on Gum Copal in Sierra Leone 

Consul W. J. Yerby has reported from Dakar, Sene- 
gal, that an order in council of April 26, 1920, prohibits 
the exportation of gum copal from that colony for a 
period of three years beginning Sept. 30, 1920. 
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of Recent 
& Metallurgical Literature 


Magnesite Refractcries.—From the scattered arti- 
cles appearing in the technical press of the last gen- 
eration and a survey of the salient facts in the entire 
field pertaining to the occurrence, preparation and 
properties of magnesite for refractory use V. SPoTTs 
MACDOWELL of the Harbison-Walker Refractories Co. 
and RAYMOND M. Howe of the Mellon Institute have 
prepared an exhaustive paper on the subject which 
appears in the March, 1920, issue of the Journal of 
the American Ceramic Society. The development of 
this refractory began as early as 1860 in Europe for 
use in the bessemer process and has progressed to 
the production of 131,924 tons of calcined material in 
1918. Iron oxide is now used to secure the proper 
sintering and bonding properties and is incorporated 
at extremely high temperatures. 

The principal crystalline deposits are found in Aus- 
tria-Hungary, Washington State and the Province of 
Quebec. Cryptocrystalline or amorphous beds occur 
in Greece, California, India, the Transvaal, Venezuela 
and the Cedros Islands, off the coast of Mexico. 

The preparation in Europe and California involves 
largely burning in bottle-shaped kilns, while Canadian 
and Washington producers employ the rotary type. In 
the small ware magnesia crucibles are sometimes made 
by machining the brick. Linings for graphite labora- 
tory crucibles used in preparing ferro-alloys are 
molded in place by tamping calcined magnesia around 
a wooden core. The core is removed, the lining dried, 
and burned in a carbon resistance furnace to a tem- 
perature above 1,755 deg. C. 


Magnesia brick is commonly made from a dead- 
burned magnesite containing 4.5 to 8 per cent Fe,O,. 
Bonding material is not ordinarily used in American 
practice. The magnesite is mixed in a wet pan with 
a small amount of water and moldings are made in 
power press. After drying in tunnel driers rectangu- 
lar down-draft kilns are used for burning and the 
bricks are then cooled slowly to avoid cracking. 

The properties of the brick are given in this paper 
as to color, texture, specific heat, microscopic struc- 
ture, chemical composition, crushing strength, thermal 
expansion, hydration and slaking. 

Carbon acts on magnesia at high temperatures to 
cause shrinkage fitting and a black soot consisting of 
an intimate mixture of magnesia and carbon deposits 


on the walls of the electric furnace. The reaction 
is generally thought to occur as follows: 
MgO + C Mg + CO, 
solid solid vapor vapor 


The vapors have a reversible reaction on the cool 
walls of the furnace to make this sooty mixture. The 
temperature of the reaction varies from 1,450 to 2,030 
deg. C. as recorded by different observers. 

The authors conclude with the following: “The 
field for investigation of the properties of dead-burned 
magnesite and magnesia brick, and of the possibilities 
of improving their commercial value, offers a number 
of attractive problems. The influence of texture and 
composition of the raw magnesite, and the effect of 
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added impurities upon the properties of the burned 
product, are not thoroughly understood. How the 
change from amorphous magnesia to periclase crystals 
may be brought about most economically and com- 
pletely, and the crystals bonded together to form a 
brick whieh will be strong at furnace temperatures, 
with minimum shrinkage and tendency to spall, are 
questions deserving much careful study.” 

A large selected bibliography of magnesite and mag- 
nesite brick dating from 1873 is appended to the paper. 


Supplementing the Natural Gas Supply With By- 
product Coke-Oven Gas.—The rapid increase in the 
demand for natural gas, coupled with the exhaustion 
of wells in districts that owe an important part of 
their industrial development to the availability of 
this valuable fuel, presents a problem which already 
demands serious attention. At the Buffalo meeting 
of the Natural Gas Association, C. J. RAMSBURG 
pointed out the opportunities afforded by the byprod- 
uct coke industry in the way of supplementing our 
natural gas supply. The paper was published in full 
in Gas Age, vol. 45, p. 456; May 25, 1920. 

Of the high-grade artificial gases available with 
present methods of manufacture, only two, coal gas 
and carburetted water gas, deserve serious considera- 
tion. A very important factor in the cost of carbu- 
retted water gas is the price of gas oil, and this has 
increased to such an extent as to make any large-scale 
competition of carburetted water gas with coal gas 
out of the question. Moreover, we are beginning to 
face a condition of oil shortage quite analogous to 
our natural gas shortage. This condition is seriously 
embarrassing the manufacture of carburetted water 
gas in many plants and has already led to the erec- 
tion of a number of coal gas plants. 

The gas produced by heating coal in retorts is 
usually referred to as coal gas, but the byproduct 
coke oven is capable of furnishing a high-grade gas 
which is just as truly coal gas .as that made in the 
retort. Furthermore, the byproduct coke oven pos- 
sesses many advantages over the gas retort for the 
large-scale manufacture of coal gas:’ The coke is of 
superior quality; the yields of ammonia and benzol 
are greater; the coal and coke are handled mechani- 
cally in relatively larger masses; the heating efficiency 
is greater; the life of the plant is longer. The annual 
consumption of coke-oven gas for domestic and in- 
dustrial purposes (outside of iron and steel plants 
and other establishments with which the byproduct 
coke ovens are directly connected) is about 40,000.- 
000,000 cu.ft. 

To those who are familiar with the enormous rate 
at whieh natural gas is being produced and consumed, 
it might seem that any artificial source of supply must 
be small in comparison. However, it is estimated 
that the average normal consumption of coal for the 
manufacture of coke during the next five years will 
be approximately 86,000,000 net tons per year. If all 
of this coal were coked in byproduct ovens, we should 
have a gas yield of 10,500 cu.ft. per ton, or a total gas 
production of 900,000,000,000 cu.ft. of gas per year, 
which is probably a greater volume than the present 
annual production of natural gas. This figure repre- 
sents the maximum possible gas production in con- 
nection with coke manufactured at the present aver- 
age rate. We have not, however, got to the point where 


every ton of coke will be made in byproduct ovens. 
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Of the 86,000,000 tons of coal used for the manu- 
facture of coke, it may be estimated that, during the 
next five-year period, 46,000,000 tons will be coked per 
year in byproduct ovens, with a total gas production 
of 480,000,000,000 cu.ft. The waste of gas from bee- 
hive ovens will continue at a rate of 420,000,000,000 
cu.ft. per year. 

One of the most important factors affecting the 
availability of coke-oven gas for use outside of the 
plant is the substitution of a low-grade gas for heat- 
ing the ovens. Producer gas or blast-furnace gas is 
well adapted to this purpose, thus releasing the entire 
output of richer oven gas for distribution. ‘The ad- 
vantages of producer gas for heating the ovens may 
be summed up as follows: 

First, the producers may be fed with small sized 
coke unsuitable for use in the blast furnaces. Here 
the equipment is simple and comparatively inexpen- 
sive, especially with respect to the gas-cleaning appa- 
ratus. The amount of coke required for the producers 
is 12 to 14 per cent of the weight of the coal charged 
into the ovens. This amount may readily be obtained 
by properly screening the oven product, leaving a 
high-grade, thoroughly clean coke for the use of the 
blast furnaces. 

Second, where there is available a cheap coal, hav- 
ing fair coking qualities, but unsuitable for the manu- 
facture of blast-furnace coke, such coal may be coked 
in some of the byproduct ovens, delivering thereby its 
byproducts and furnishing sufficient coke for the oper- 
ation of the gas producers. 

Third, where there is available cheap low-grade coal 
unsuitable for making blast-furnace coke, such ma- 
terial may be used directly in the gas producers. 

Fourth, byproduct producers may be installed using 
any coal available. The equipment and operation of 
byproduct producers fits in very well with that of 
the byproduct coke plant, and the combination, costing 
much less than separate plants, offers many possibili- 
ties for increased economy and valuable returns. 
Heretofore, on account of coal values, the employment 
of byproduct gas producers has been more extensive 
in Europe than in America, and here, with *he pres- 
ent appreciation of coal values, their development pre- 
sents enormous possibilities. 

As the demands of the natural gas industry for a 
supplementary supply of high-grade artificial gas out- 
grow the possibilities afforded by such byproduct coke 
plants as are operated in connection with iron and 
steel plants in any locality, it is certain that additional 
byproduct coke plants will be erected primarily to 
meet the needs of the natural gas industry. Much 
might be saved if it were possible to build the byprod- 
uct coke ovens at the coal mines, as has been the 
general practice in the case of beehive ovens; but this 
has hitherto seldom been permissible, either because 
the mines were located too far from the consumers of 
gas, or because the locations were in districts well 
supplied with natural gas. With diminishing natural 
gas supply, the peculiar relations of the natural gas 
industry with respect to the coal-mining regions of 
Pennsylvania, Ohio and West Virginia are likely to 


make it profitable to build byproduct coke ovens at, 


the mines, because many coal mines supplying good 
coking coal are within easy reach of large natural gas 
distributing systems into which the coke oven gas 
could readily be conveyed. With a reasonable price 
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for the gas and with proper methods of coke disposal, 
such plants can operate with maximum economy. The 
low price of land at the mines is an important item. 

Progress toward the general use of gas as sole domes- 
tic fuel must necessarily be slow and depends largely 
on accustoming people to lower heat value standards. 
There can be no question that at present, from an eco- 
nomic standpoint, we are working on too high a level as 
regards the heating value of gas. 

It is the opinion of many economists who have 
studied the problems of conservation and efficient 
utilization of our fuel resources that the ultimate 
ideal should be the conversion of all the coke into gas 
at the byproduct coke plant, so that the plant will 
supply all of its fuel product in gaseous form. It 
may be that we are in a transition period that will 
ultimately end in discontinuing entirely the use of 
solid fuel for most industrial and for all domestic 
purposes. 

The proposition of gasifying all of the coke pro- 
duced at the byproduct coke plants leads to the sub- 
ject of mixed gases, because all of the surplus gas 
produced from the coke over and above the require- 
ments of the plant for its own steam, power and heat- 
ing will, in the majority of cases, be mixed with the 
coke-oven gas before distzibution to the consumer. 
This subject is one of great importance. It has such 
a wide scope and involves so many subsidiary ques- 
tions, both economic and technical, that it cannot be 
adequately treated within the limits of this paper. 
Attention will, however, be directed to a few leading 
points. 

1. The mixed gas sold to the consumer must have 
such characteristics with respect to specific gravity 
and heating value as to meet his purposes satisfac- 
torily without unduly increasing the investment re- 
quired for his appliances. 

2. The question of the rate of heating afforded by 
the gas is in many cases more important than the 
total heat units supplied. The rate of heating is, of 
course, a function of the flame temperature. For 
example, straight producer gas has been burned in 
cook stoves, but its flame temperature is so low that 
it works much too slowly to be practicable. 

3. It is very questionable whether it” ultimately 
pays to sell gas containing a large percentage of inert, 
incombustible constituents for wide distribution. The 
principle involved is much the same as in the trans- 
portation of coal containing high percentages of ash. 

4. There are two generally feasible methods for the 
production of mixed gas at the byproduct coke plant 
with complete gasification of the coke, viz.: 

(a) Gasification of the coke in producers using part 
of the producer gas to heat the ovens and the remainder 
to mix with the coke-oven gas. This methed would 
produce per ton of coal over and above plant require- 
ment, 10,500 cu.ft. coke-oven gas of 560 B.t.u. and 
75,600 cu.ft. of producer gas of 130 B.t.u., making 
86,100 cu.ft. mixed gas of 183 B.t.u. 

(b) Part of the coke is gasified in producers making 
sufficient gas to heat the ovens. The remainder of the 
coke is put into water gas generators and its carbon 
converted into blue water gas, which is mixed with 
the coke-oven gas. This method will produce per ton 
of coal 10,500 cu.ft. coke-oven gas of 560 B.t.u. and 
22,600 cu.ft. blue water gas of 300 B.t.u., making 33,100 
cu.ft. mixed gas of 383 Bt.u. 
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Recent Chemical 
& Metallurgical Patents 


SSS 


Complete specifications of any United States patent may be 
10c. to the Commissioner of Patents, Wash- 
ington, 


Compressed Ethvlene.— Ethylene can be directly 
compressed to a h gh pressure, far in excess of that 
to which acetylene can be safely compressed, and can 
be stored in cyliuders or containers without the use 
of an absorbent filling and solvent, and without the 
danger and disadvantages incident to the compression 
and storage of acetylene. The entire space of the cyl- 
inder can, accordingly, be filled with the compressed 
ethylene. Moreover, since the ethylene is present in 
a gaseous, rather than a “dissolved” or liquid state, 
the entire content of the cylinder can be made avail- 
able, even in the coldest weather, without objection- 
able lowering of temperature due to evaporation. A 
cylinder having a cubical capacity of about 0.777 cu. 
ft. (commonly called a 100 cu.ft. hydrogen or oxygen 
cylinder) can be safely charged with from 150 to 200 
cu.ft. of ethylene. Expressed in terms of cu.ft. ethyl- 
ene per cu.ft. cylinder capacity, it is easily possible 
to charge 200 to 250 cu.ft. of ethylene per cu.ft., 
whereas with hydrogen and oxygen the cylinders con- 
tain only about 130 cu.ft. per cu.ft. (1,339,431; 
ARTHUR A. BACKHAUS, of Baltimore, Md., assignor to 
U. S. Industrial Alcohol Co.; May 11, 1920.) 


Electrolytic Chlorine Cell.—The apparatus consists 
of: A perforated cylindrical iron cathode, 1, resting 
in an annular channel in the base member, 3; a cylin- 
drical diaphragm, 4, inside of the cathode; a cylindrical 
graphite anode, 5; an exterior casing, 11; a dome, 7, 
bolted to the body of 
the cell in such a 
manner as to insu- 
late the anode from 
the cathode and 
make the anode and 
cathode compart- 
ments tight. 
Sodium chloride so- 
lution enters the cell 


at the bottom 
through pipe 14. 
The products of elec- 
trolysis — chlorine, 
sodium hydroxide 


solution and hydro- 
gen—are removed 
through 14a, 15 and 
18 respectively. The 
dome-shaped head permits the level of the electrolyte to 
rise as the porosity of the diaphragm decreases, thereby 
insuring an even flow of liquor through the diaphragm 
at all times irrespective of the degree of porosity of the 
latter. The dome also serves as a conductor to the 
graphite anode, doing away with the copper busbar 
commonly used. (1,342,336; PAuL McDORMAN, of 
Niagara Falls, N. Y., assignor to the Electro Chemical 
Co.; June 1, 1920.) 


Electrolytic Hypochlorite Cell.—In hypochlorite 
cells where the hypochlorite is formed near the elec- 


ELECTROLYTIC CHLORINE CELL 
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trodes, there is a reduction in efficiency due to second- 
ary reactions. At the cathode some of the OCI ions 
are reduced to Cl ions, while at the anode ClO, ions 
are formed by oxidation. JOHN GERSTLE, of Dayton, 
Ohio, has designed a cell in which the chlorine and 
sodium hydroxide are generated separately and then 
mixed in baffled chambers so that the hypochlorite 
formed does not come into contact with the electrodes. 
(1,342,378; assigned to Electro Chemical Co.; June l, 
1920.) 

Sulphuric Acid Concentration. — Incrustations of 
sulphates which form in concentrating sulphuric acid 
in the cascade system may be removed by passing 
weak and strong acid through the cascade alternately. 
The weak chamber acid removes the incrustation left 
by the strong acid. (1,340,290; JoHN PATTEN, of Bal- 
timore, Md., assignor of one-half to Samuel M. Shoe- 
maker, of Eccleston, Md.; May 18, 1920.) 

Sulphuric Acid from Sulphur Dioxide and Selenium 
Dioxide.—Selenious acid (prepared by treating sele- 
nium dioxide with water) will oxidize sulphur dioxide 
to sulphuric acid according to the equation: 

SeO, + 2H,O + 2S0, -. Se + 2H,SO, 
Complete elimination of the SeO, is assured by re- 
peated treatment with SO, at about two atmospheres 
pressure. The precipitate of selenium is removed by 
filtration. It may be roasted to form the dioxide again. 
Tellurium dioxide may be used in the same manner. 
(1,341,462; PAUL HAESELER, of New York, assignor to 
the Liberty Laboratories, Inc.; May 25, 1920.) 


British Patents 


Complete specifications of any British patent may be obtained 
by remitting 25c. to the Superintendent British Patent Office, 
Southampton Buildings, Chancery Lane, London, England. 

Gallic Acid.—Gallic acid is obtained by heating tan- 
nin with an amount of a metallic compound sufficient 
to effect a substitution of the hydrogen atoms of the 
carboxyl and hydroxyl groups formed on hydrolysis, 
and then decomposing the resulting gallate with an 
acid. An excess of the metallic compound is prefer- 
ably employed, in order to coagulate the albuminous 
material. The metallic compounds referred to are the 
hydroxides, oxides and weak acid salts (e.g., carbonates 
and acetates) of the alkali and alkaline-earth metals, 
magnesium, lead, copper and zinc. (Br. Pat. 139,419— 
1919. NITRITFABRIK AKT. GES., Kopenick, Germany, 
April 28, 1920.) 

Carbazol. —Carbazol is purified and obtained in 
well-defined crystals by slow dilution of its solution 
in concentrated sulphuric acid. This may be effected 
by exposing the solution to the atmosphere or other 
moist gas, with or without agitation, or by blowing 
air or other moist gas through the solution. The solu- 
tion may first be diluted rapidly to a degree short of 
precipitation and then diluted slowly as described above. 
(Br. Pat. 139,441—1919. SouTH METROPOLITAN GAS 
Co. and W. Kirsy, London, April 28, 1920.) 

Treating Vegetable Fibers.—Vegetable fibers in the 
raw state, or bleached, or mercerized, and in the mass 
or in the state of laps, cops, card-ends, twistings, etc., 
or yarns or fabrics, are treated to impart to them the 
character of wool by steeping them at ordinary tem- 
peratures in nitric acid, preferably at a concentra- 
tion of not less than 65 per cent, and then squeezing 
and washing the fibers. (Br. Pat. 136,568—1919, 136,- 
569—1919. Soc. GILLET ET FILs, Lyons, France, Feb. 
11, 1919.) 
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Current Events 


in the Chemical and Metallurgical Industries 


American Ceramic Society to Hold Summer 
Meeting at Chicago 
The regular summer meeting of the American Ceram- 
ic Society will be held at the La Salle Hotel in Chi- 
cago Aug. 16, 17 and 18. Aside from a short business 
meeting the tentative program as outlined by the com- 
mittee of the Chicago Section will be as follows: 


MONDAY, AUG. 16 


The members will assemble in the rooms provided 
at the La Salle Hotel about noon and will be taken by 
automobile to the plant of the Northwestern Terra Cotta 
Co. After an inspection of this plant the Lindsay Light 
Co.’s manufacturing plant will be visited. This company 
is engaged in the reduction of rare earths to be used 
in the manufacture of lamp mantles which the company 
produces, together with some of the rare metal com- 
pounds such as thorium, cerium, lanthanum and other 
nitrates derived from monazite sands. 


TUESDAY, Aus. 17 


Visit to the plant of the Coomley Manufacturing Co., 
maker of enamelware; the plant of the Burke Brick Co., 
manufacturer of common brick, and the Western Elec- 
tric Co. plant. 


WEDNESDAY, AUG. 18 


A trip will be made to the manufacturing plants in 
the vicinity of Waukegan and North Chicago, including 
the Fansteel Products Co., manufacturer of pure tung- 
sten, molybdenum and rare metals. 

On Monday evening the informal dinner will be held 
at the La Salle Hotel, and on Tuesday and Wednesday 
evenings the visitors will be left to their own devices. 

The detailed program will be published later. 


Chemical Warfare Service on a Peace Basis 


By July 1 the personnel of the Chemical Warfare Ser- 
vice will have been reduced by 50 per cent. This is by 
way of a general reduction from a war footing to a 
peace basis. The peace nucleus of the Chemical War- 
fare Service, however, expects to be a very active branch 
of the War Department. It has $4,000,000 at its dis- 
position to use in its work during the next fiscal year. 
The manufacture of the latest type of the American 
gas mask is now reaching quantity production. The 
first mask of this type was completed June 4. Sufficient 
masks must be manufactured to equip the entire Army 
and National Guard. The new mask is described as a 
real fighting mask. It is comfortable to wear, permits 
clear vision and can be kept on continually, without par- 
ticular inconvenience, as long as the wearer can go with- 
out food and drink. 

Formal designation of the chief of the Chemical War- 
fare Service, who is to have the rank of Brigadier Gen- 
eral, will take place shortly after July 1, it is believed, 
when the Chief of Staff will have returned from France. 
It is taken for granted that Colonel Amos A. Fries, who 
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has been at the head of the service since the resignation 
of General Sibert, will be elevated again to the rank of 
general and assigned to the direction of the service in 
its permanent capacity as a separate branch of the War 
Department. 

The Chemical Warfare Service, according to the new 
statute, is to have 100 officers. Only six of the officers 
now on duty with the Service hold permanent commis- 
sions, consequently ninety-four officers must be com- 
missioned or detailed for duty with the Chemical War- 
fare Service. At present a large number of those inter- 
ested in obtaining permanent commissions are taking 
the necessary examinations. It is the policy of Colonel 
Fries that 25 per cent of the officers be chemists. The 
principal duties of the remainder are of a military, con- 
structional and manufacturing character, but even in 
those cases some chemical education is 
desirable. 

In this connection, it may be remarked that the Chem- 
ical Warfare Service to date has been conducted almost 
entirely by temporary officers. They are responsible 
for much of the success which has been made by the 
Service. When the armistice was signed only 1 per cent 
of the officers in the Chemical Warfare Service were 
Regular Army men. Most of those were in the minor 
grades. 
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Resolutions Passed by the Natural Gas 
Conservation Conference 


Definite progress was made in the Natural Gas Con- 
servation Conference at the Department of the Interior 
on June 11, when tentative resolutions proposed by the 
National Committee on Natural Gas Conservation were 
approved. The conference included representatives of 
the Governors and Public Service Commissions of a 
number of the important natural gas producing and 
using states. 

Some of the resolutions which were thus approved 
relate to industrial chemical activity very directly. Car- 
bon black production, casinghead-gas recovery, and the 
substitution of natural gas for gas oil in making car- 
buretted water gas are of special concern. The text of 
these resolutions is as follows: 


That the use of high B.t.u. natural gas instead of 
gas oil in carburetting manufactured gas, where same 
is made to supplement the decline in production of 
natural gas, be encouraged because the use of gas oil 
at 73c. per gal. has the equfivalent B.t.u. value of 108 
cu.ft. of natural gas at 1,100 B.t.u., giving the gas a 
comparative value of 75c. per 1,000 cu.ft. and thereby 
helping conservation. 
_ That carbon black be made when gas is produced in 
isolated sections with no present or reasonably pro- 
spective market for gas being produced, when gasoline 
has been extracted and when practical and modern and 
improved methods are used. 

That in the interests of good conservation and good 
service—wherever expedient—-all gasoline that can be 
commercially separated from natural gas shall be so 
separated before the gas is started for market. 

That the Bureau of Mines be asked to turn over to 
this committee all data it may have on the carbon black 
industry with the view and purpose of helping this com- 
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mittee to determine what part of natural gas now used 

to manufacture carbon black could be diverted into pub- 

lic utility lines. 

It is expected that a conference of state representa- 
tives of Pennsylvania, West Virginia and Ohio will meet 
soon in Pittsburgh to formulate a policy with respect to 
the gas exported from West Virginia into the two other 
states. It is hoped that similar measures mutually 
satisfactory to exporting and importing states will be 
arranged for Oklahoma, Kansas and Missouri, etc. It 
is also expected that regulations similar to the resolu- 
tions adopted by the conference will be made legally 
binding by some of the state legislatures. Especially is 
this action expected in Louisiana, where the Conserva- 
tion Commissioner plans to introduce such legislation. 


Federal Officials Organize 

More than a hundred members of the Government 
service who are in responsible administrative and tech- 
nical positions met on June 17 and perfected a tentative 
organization which is to be known as “The Federal 
Club.” The purpose of the organization is by the inter- 
change of views, and, where appropriate, by joint action 
to care for many of the general problems of the service 
which are common to several departments. Franklin D. 
Roosevelt, Assistant Secretary of the Navy, is the 
chairman of the temporary body, and Dr, E. B. Rosa, 
chief physicist of the Bureau of Standards, is chairman 
of the committee on organization and constitution. Some 
of the problems which have been suggested for the ac- 
tion of the club are classification and salaries of the 
technical services of the Government, and budget 
matters as affecting the executives of the various 
Bureaus. 


New Zine Oxide Company Formed at Leadville, Col. 

The Western Zine Oxide Co. has been recently formed 
at Leadville, Col., by a consolidation of the Western 
Zine Concentrating Co. and the Leadville Zinc Co. The 
new company is controlled by J. F. McDonald, of Lead- 
ville, Charles J. Walker, of St. Louis, and other St. 
Louis capitalists. They are connected with the Down- 
town Mines Co. 

A block of sixteen furnaces, a new pipe line, bag 
house and complete mining equipment is being added 
to the present plant. When the new unit is completed 
thirty-four furnaces will be in daily operation, giving 
the plant a capacity of about 100 tons of zine oxide 
daily. 

The new furnace building will be 120 ft. long by 44 
ft. wide, and the bag house 700 ft. by 44 ft. Wetherill 
type furnaces are being built. It is planned to have 
the new unit in operation by Aug. 1. Charles H. Collins 
is president and manager of the new company. 


Allocation of German Dyes 


The War Trade Board Section of the Department of 
State announces that it is now prepared to grant allo- 
cation certificates providing for the importation of Ger- 
man dyes in amounts sufficient to supply the immediate 
requirements of individual consumers of the United 
States for a six months’ period. 

Before an allocation certificate providing for the issu- 
ance of an import license will be granted by the War 
Trade Board Section the consumer must file an appli- 
cation with the War Trade Board Section on an official 
form provided for that purpose. 
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Applicants are advised to estimate their requirements 
as accurately as possible, as all estimates will be care- 
fully scrutinized. Any applications which appear to be 
excessive will not be acted upon until the matter has 
been investigated and found satisfactory to the War 
Trade Board Section. 

Importations will be controlled by rules and regula- 
tions similar to those which governed the previous allo- 
cations. Licenses to import will be issued only when 
the dyes applied for are not obtainable from domestic 
sources on reasonable terms as to price, quality and de- 
livery. 


New Bodies Represented on the American 
Engineering Standards Committee 

Five additional bodies have been admitted to repre- 
sentation on the main committee of the American Engi- 
neering Standards Committee. They are: 

Electrical Manufacturers Council: Electric Power 
Club, Associated Manufacturers of Electrical Supplies, 
Electrical Manufacturers Club. 

Fire Protection Group: National Fire Protection As- 
sociation, National Board of Fire Underwriters, Asso- 
ciated Factory Mutual Fire Insurance Companies, 
Underwriters Laboratories. 

National Electric Light Association. 

National Safety Council. 

Society of Automotive Engineers. 

These, with the five engineering societies who 
founded the Committee and the three Government de- 
partments, added later (Commerce, Navy and War), 
make a total of thirteen organizations having repre- 
sentation on the main committee. 

The constitution of the A.E.S.C. provides for repre- 
sentation of “groups of organizations.” It is the policy 
of the committee to encourage representation by groups 
in such manner that a group shall represent substan- 
tially the entire field of a particular industry in order 
that it may “be of national scope.” In the opinion of 
the committee the group plan makes both for efficiency 
in standardization work and for effectiveness of repre- 
sentation. The groups are autonomous, such matters 
as the apportionment of representatives and the allot- 
ment of fees among the constituent bodies resting 
wholly with the group. 

Two of the new bodies have already designated their 
representatives as follows: 

Electrical Manufacturers Council: Le Roy Clark, A. 
H. Moore, C. E. Skinner. 

National Safety Council: C. P. Tolman, chairman, 
Manufacturing Committee; Albert W. Whitney, gen- 
eral manager, National Workmen’s Compensation Ser- 
vice Bureau; Sidney J. Williams, secretary and chief 
engineer. 


Storage of Poisonous Gases 


Poisonous gases store very much better than had 
been. expected. Recently completed tests by the 
Chemical Warfare Service show that all gases used in 
warfare except mustard and sulphur monochloride can 
be stored for long periods without deterioration. Even 
in the case of mustard gas, the deterioration is not 
great. All of the gases which were the subject of these 
tests had been in storage at least twenty months. Due 
to the corrosive properties of chlorine, some difficulty 
has been found in preventing its escape from containers 
after long periods of storing. 
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Uses of Bentonite Clay 


Bontonite clay is a non-metallic mineral of com- 
mercial importance used in the manufacture of soap and 
antiphlogistine and the purification of water. It is pro- 
duced principally in Wyoming and is marketed to the 
extent of a few hundred tons per year. Detailed infor- 
mation can be found in the United States Geological 
Survey Bulletins Nos. 260, 285 and 365; also in U. S. 
Geological Survey Professional Paper No. 153. 


Mantle Lights Used in Canton 
Many concerns in Canton use mantle lights, often 
burning gasoline or a low grade of kerosene. Those 
now on the market sell at from 30c. to 65c. each and 
gome principally from the United States and England. 


— = 
Personal 


Prof. S. A. ARRHENIUS of Nobel Institute, Stockholm, 
Sweden, was awarded the Frank Medal by the Franklin 
Institute, May 19, 1920. Dr. Allerton S. Cushman, in con- 
nection with the presentation, read a paper by Prof. 
Arrhenius entitled “The World’s Energy Supply.” 


Dr. JAMES Brown, formerly research chemist for Zinsser 
& Co., Hastings-on-Hudson, N. Y., has accepted a similar 
position with the Caleo Chemical Co., Bound Brook, N. J. 


GEORGE A. CHRITTON spoke before the Chicago Chemists’ 
Club weekly luncheon on trade marks, unfair trade and 
the law. 


H. P. FisHBurn, formerly with the University of Idaho, 
is now chief chemist at the Casper, Wyo., works of the 
Standard Oil Co. of Indiana. 


Dr. Louis J. GILLESPIE, professor of physical chemistry 
at Syracuse University, who was formerly with the Depart- 
ment of Agriculture, Washington, D. C., has resigned to 
go to the Massachusetts Institute of Technology as assistant 
professor on physicochemical research in the research labo- 
ratories of physical chemistry. 


Howarp A. HORNER, formerly metallurgist of the Ameri- 
can Metallurgical Corporation, Philadelphia, is now with 
the Frick Co. of Waynesboro, Pa. 


ROBERT M. KEENEY of Denver was East recently on a 
business trip. 


FRANKLIN K. LANE, formerly Secretary of the Interior, 
received the honorary degree of Doctor of Laws at the com- 
mencement exercises at Williams College June 21. 


OLIVER Loup, formerly plant chemist of the citrus by- 
product factory of the California Fruit Growers Exchange, 
Corona, Cal., and during the war assistant in physiological 
research with the Chemical Warfare Service, is now en- 
gaged as chemist at the refinery of the Standard Oil Co. 
of California, Richmond, Cal. 


A. M. MuUCKENFUS has resigned as professor of organic 
and industrial chemistry and director of that sub-depart- 
ment at Emory University, Atlanta, Ga., to accept the 
position of research chemist with the Roessler & Hasslacher 
Chemical Co., Perth Amboy, N. J. 


Sir W. J. Pore is to be nominated president of the Society 
of Chemical Industry, London, at the meeting to be held 
at Armstrong College, Newcastle-on-Tyne, July 13, 1920. 

PAUL C. SKINNER, general manager of the Denver plant 
of the General Chemical Co., has been in Chicago recently 
on business. 

Harry A. TIEMANN, Colorado State Superintendent of 
Industrial Education, delivered an address recentiy before 
the Colorado Society of Engineers. 
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Current Market Reports 


The Non-Ferrous Metal Market 
New York, June 28, 1920.—The leading producers quote 
19c. for all copper deliveries up to August, with the outside 
market at 18¢. for spot. Platinum and palladium have 
advanced $5. Other prices are firm. 


Cents per Lb. 
Copper, electrolytic...... 18.00 19.00 
Aluminum, 98 to 99 per cent. 33.00 
Antimony, wholesale lots.................... 8.00 
Lead, New York, spot. 8 00 
Lead, E. St. Louis, 7.75 
Zinc, spot, E. St. Louis... 7.45 


OTHER METALS 


(f.0.b. Niagara Falls) . . Ib. 1.60@1.85 
FINISHED METAL PRODUCTS Warehouse Price 
Cents per Lb. 
30.25 
SCRAP METALS Cents pes Lb. 
uying Price 
Copper, light and bottoms... ....... 12. 50@ 13.00 
Copper, heavy cut and crucible. 15.00@ 15.50 
The Iron and Steel Market 
Pittsburgh, June 25, 1920. 


The rail transportation situation is growing no better, 
and even the more sanguine in the iron and steel industry 
do not look for any decided improvement until some dis- 
tinctly new developments occur. Announcement of the find- 
ings of the Railroad Labor Board, expected now in two or 
three weeks, might help. 

While there is no noticeable improvement in the shipment 
of pig iron or of finished steel, there is a distinct improve- 
ment in the movement of coal, at least from the Pittsburgh 
district, this arising without doubt from the coal car prefer- 
ence order of the Interstate Commerce Commission, effective 
at the beginning of last week. Connellsville coke operators 
complain that the order will result in the withdrawal of cars 
from the coke movement to put into the coal movement, 
but any such change if made would probably be to the 
advantage of the iron industry as a whole, through there 
being a better movement of coal to byproduct coke ovens. 

Production of pig iron and steel ingots is at about the 
same rate as a week or a fortnight ago, the rate being not 
far from that of last March, when the highest rate was at- 
tained since October, 1918. In view of rather light demand 
in some quarters it is doubtful whether the total of demand 
is equal to the present rate of production. There is very 
little railroad demand and there is no large amount of 
steel being required for large works of construction. The 
Bridge Builders’ and Structural Society reported May book- 
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ings of fabricated steel contracts equal to 614 per cent of a 
month’s capacity, against 68 per cent for April and 834 per 
cent for March. Not a few manufacturing consumers are 
operating at well under capacity, partly from lack of orders, 
and even the automobile industry has slowed down, though 
that is of consequence than would be assumed from 
the large part the automobile industry played in advancing 
the market early in the year, since at best the industry 
could not fill up more than say 6 or 7 per cent of the 
steel industry's capacity. An easier market for steel in the 
not distant future is therefore in prospect, unless there 
should be a large curtailment in output by labor disturb- 
ances or from fear of labor disturbances. 


MARKET PRICES 


Connellsville coke continues very strong, with prices for 
spot shipment up 50c. to $1 in the week, furnace coke being 
$15.50@$16 and foundry coke $16@$17 per net ton at ovens. 
Some operators are quoting $12 as a flat price for furnace 
coke for second half, a price furnaces are unwilling to pay. 
There are also quotations at a ratio of 4 to 1 against basic 
pig iron at valley furnaces, which at the present pig iron 
market of $44 would mean $11 for the coke. Some coke 
operators expect pig iron to advance? while furnacemen 
who have bought on the 4 to 1 ratio probably expect it to 
decline. 

A sale of 2,000 tons of bessemer pig iron at $44, valley, 
establishes the minimum of the market at this figure, an 
advance of $1, while small lots have gone at $45. Basic 
sold in one 2,000-ton lot at least at $44, an advance of 50c. 
Foundry remains at $45, valley. The market is made only 
by early deliveries, there being no disposition on the part 
of consumers to buy for the remainder of the year, and 
thus the technical position is one that readily admits of 
advances or declines in future. The present market, being 
made on prompt lots at a time when deliveries are difficult, 
is not much of a criterion. 

A sale of over 5,000 tons of open-hearth sheet bars has 
been made at $75, which would indicate a continuance of 
the very strong market, but there were attendant circum- 
stances suggesting that the buyer had some ulterior motives 
in making the purchase. A sale of a fair tonnage of 
3 x 3-in. billets is reported at $67.50, indicating an easier 
market, since standard billets have been quotable nominally 
at $60@$65 and small billets not long ago were regarded as 
worth $10 over 4 x 4-in. billets. 

The plate market is easier, as prompt deliveries will 
hardly bring 3.50c., perhaps not over 3.25c., while not long 
ago very late deliveries were in demand at 3.25c. and prompt 
deliveries were bringing up to 4.50c. Other descriptions of 
finished steel have softened less, but the general trend is for 
prompt deliveries to bring smaller premiums than formerly, 
with extended deliveries held at former levels, but in less 
demand. 

A few lots of heavy melting steel have been bought by 
Pittsburgh district consumers in the past week at $26.50, 
delivered. Nominally these transactions record an advance 
of 50c. in the market, but it is characteristic of the scrap 
market to have a certain level as “the market” and then 
when consumers buy they pay 50c. more. Borings have been 
in good demand at $18, with $18.50 now quoted, while ma- 
chine shop turnings are off $1, at $14.50@$15. Cast scrap 
is stronger at $33@$34 and cupola sizes are stronger at 
$40@$41, both cases reflecting the difficulty in securing pig- 
iron deliveries. 


FerRO-ALLOYS 


Prompt ferromanganese has slumped, as was to be ex- 
pected, the recent stiffness being due to a few consumers 
being short at the time, although covered for second half, 
and prompt is now worth but little more than the $200, 
delivered, which is still quoted on second half contracts. 
Spiegeleisen is $72.50@$75 at furnace. Electrolytic ferro- 
silicon is about $78@$80, delivered, for 50 per cent and 
$150, delivered, for 75 per cent. Bessemer ferrosilicon 


remains quotable at $62.50 for 10 per cent, $65.80 for 11 
f.o.b. furnaces at 


$69.10 for 12 per cent, 
New Straitsville, Ohio. 


and 
and 


per cent 
Jackson 


METALLURGICAL ENGINEERING 


Vol. 22, No. 26 


The Chemical and Allied Industrial Markets 
New York, June 25, 1920. 

The chemical market continues in the same weak position 
it occupied during the previous period, buying being con- 
fined to present requirements only and offerings being small 
with no assurance of early delivery. It is diffi¢ult to decide 
whether there has been any improvement in the rail situa- 
tion with so many conflicting opinions being given by those 
engaged in the trade, but it is evident that there are more 
cars rolling and that terminal facilities are less congested 
than they were a few weeks ago. Succeeding barium 
chioride, which is still nominally quoted at $170@$200 per 
ton, copperas has come up in the last week or two and is 
commanding prices ranging between $3 and $4 per ecwt. 
There is considerable difficulty in locating spot even at these 
figures and the best that producers can offer is late summer 
shipment. Domestic producers are standing firm ag 
124@134c. per lb. for gray salammoniac and 16@16hc. for 
the white grade. While it is reported English material is 
being imported a few cents below this price, volume of im- 
ported arrivals has not yet reached proportions that have 
warranted a reduction in domestic material. Improvement 
has been noticed in the muriatic supply and this material is 
accordingly somewhat easier at $3.10@$3.25 per cwt., 
although there is by no means a normal supply on hand, 
which is partly due to the slow arrival of material from 
producers’ plants. 

Considerable interest is being manifested in carbon 
tetrachloride and buying has been active at 12@15c. per Ib. 
depending on the quantity and time of shipment desired. 
Salt cake has come up another notch and it is practically 
impossible to locate material at less than $30 per ton, and 
$34 seems to be the average price being asked by those 
holding resale material. There is some caustic soda offered 
at $6@$6.25 per cwt., but how much is obtainable at this 
figure it would be hard to say. It is rumored, however 
that the firm making this offer has considerable supplies 
on hand. Glycerine continues at former levels, with 28c. 
the average price, and sodium bicarbonate, which is prac- 
tically out of the hands of producers, who are sold out, came 
up to $2.45 as a low mark, against $2.25 per cwt. of the 
previous report. 

COAL-TAR PRODUCTS 

The best that can be said about this market is that it is 
no worse than it was last week, implying no changes of 
real importance. The unsettled conditions which still pre- 
vail in Japan are a contributing factor to the continued dull- 
ness evident in this market. Buying is light, but offerings 
of the more desirable items on the list are lighter, and the 
trade continues to jog along with a noticeable mark of expect- 
ancy in its stride. Naphthalene is still off the market with 
resale material being offered nominally at 18c. per lb.; one 
large producer of this item is still making deliveries on 
contracts at 9c., which is in turn being offered on the open 
market at prevailing figures. There has been little interest 
displayed in aniline oil, which is listed around 35c. per lb., 
while, on the contrary, aniline salts have come up slightly 
with a low mark of 42c. per lb. 

OILS 

There has been no activity evidenced in this market dur- 
ing the period. The Japanese situation is tending to keep 
the market for Oriental oils quiet and while no drops of 
importance have occurred the only reason is that there is 
no material being offered and no inquiry being made. 
Chinawood oil, which has been steadily declining, is down 
as low as 184@193c. per lb., with practically no business 
being done. Cottonseed also came down and crude is offered 
as low as 154c. per lb. Summer yellow is being bid around 
183@19c. per lb. 


St. Louis, June 21, 1920. 

The demand for heavy chemicals, which has been mani- 
fested for the past few months, still continues and prices 
in some lines show an upward trend. Local production is 
practically back to normal, although producers are ham- 
pered by the slow movement of carload shipments. A recent 
local embargo on less than carload shipments, caused by a 
strike of the transfer companies’ employees, has held up all 
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shipments to and from the East. This strike is now settled 
and the embargo should be lifted shortly. 

Sulphuric Acid—The demand for sulphuric acid continues 
good and prices are unchanged. The 60 deg. grade is .uoted 
at $15@$16 per ton in carload lots and the 66 deg. grade at 
$22 per ton. The price of oleum is unchanged at $27.50 
per ton. 

Muriatic Acid—The demand for this chemica! is heavy 
and local producers report supply practically all sold up. 
The 18 deg. is quoted in carload lots at $25 per ton and 
$2 to $2.25 per 100 lb. in carboys. This is an advance of 
$4 per ton in the past two weeks. 

Nitric Acid—Supply plentiful and prices unchanged. 
Quoted in carload lots at $7 per cwt. for 36 deg. grade, 
$8 for 38 deg., $9 for 40 deg. and $10 for 42 deg. 

Sodium-Bisulphate—Demand is heavy and the supply 
limited. Quoted at $6 per ton. This is an advance of $2 
per ton during the past two weeks. 

Phenol—The supply of this chemical is plentiful and de- 
mand continues good. Quotation unchanged at 12c. per lb. 
in quantities of 15 tons or over. 

Zine Chloride—Price unchanged at $3.50 to $3.75 per ewt. 

Zine Oxide—Local supplies are very low and producers 
quoting 10c. per lb., in large lots, for third quarter delivery. 


Chicago, June 23, 1920. 

The very gradual return to normal trade conditions in 
the chemical market continues, although it is so gradual as 
to cause the general appearance to remain almost the same 
from week to week. Such price changes as have been noted 
have, with a few exceptions, been downward and the whole 
trade seems to be quietly and calmly awaiting developments. 

As a unit, freight conditions are improved. Plenty of 
individuals can be found who will assert the contrary, but 
these are interests whose sources of supply happen to 
be in points still embargoed, or whose rolling stock 
requirement is such that they have particular difficulty in 
securing cars. 


HEAVY CHEMICALS 


Alcohol and its derivatives remain the headliners so far 
as demand is concerned. Today’s quotation on methyl 
grade, 95 per cent, is $3.65 per gal. in barrels, when obtain- 
able. Dye, celluloid and similar manufacturers whose re- 
quirements for wood alcohol is absolute are being supplied 
after a fashion, but all consumers who can possibly use 
denatured are being forced to the slower acting product. 
This is in fair supply and can be had at $1.09@$1.11 per gal. 
Ethyl grade is in better supply than for some time in the 
past and is quoted in single barrels at $5.574 per gal. and 5e. 
less in 5-bbl. lots. The alcohol condition is subject to steady 
improvement, as factories handicapped by their inability 
to secure adequate supplies of molasses are being converted 
to corn. 

Formaldehyde is in about the same condition it has occu- 
pied for the past two months so far as supply is concerned, 
but apathetic buying has forced the price down to 53c. per 
ld. in barrels. Trade needs greatly exceed visible Supply, 
but this is a condition which, with the opening of several 
new producing plants, will be gradually overcome. There 
is apparently nothing to prevent lower prices on this com- 
modity in the near future. The previously noted strong tone 
to glycerine continues, present quotation on c.p. grade being 
28c. per lb. in drums. Manufacturers report less trans- 
portation trouble recently but shipments are still uncertain. 

In general, alkali products are off fractionally. The main 
trouble is in the difficulty of shipping goods from the fac- 
tory, producers reporting variously a car shortage of from 
40 per cent to 90 per cent of their requirement. The trade, 
knowing that local supply is bound to be easier some time, 
and probably soon, are reluctant to pay high prices. Today 
soda ash is quoted:on contract at 34c. per lb. and for im- 
mediate delivery out of stock at 39c. These figures repre- 
sent a quarter cent decline. Caustic soda, at 6@6hce. per lb., 
is also off 4c. Sal soda remains unchanged at $1.60@$1.65 
per ewt., the concentrated being offered at $3 per ecwt. 
Bleaching powder is up sharply, 7c. per lb. being asked for 
delivery from stcck and but little to be had at any price. 
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Blue vitriol has been subject to frequent fluctuation with 
a range of only about jc. Today's quotation on the large 
crystals in carloads is 84c. Aqua ammonia, on contracts, 
remains unchanged, and spots have been unable to retain 
their previous high mark, being quoted now at 93@10c. 
Short supply has forced spot quotation on copperas up to 
4c. per lb. and producers are not able to supply the demand. 
Soda nitrite is sharply off, offers being made in the neigh- 
borhood of 20c. per lb. Available stocks are being reduced 
and further fluctuation is to be expected. Some interest has 
been shown in carbon tetrachloride, with spots occasionally 
offered below the factory price. Quotations have ranged 
all the way from 11@12jc. per lb. and the market remains 
uncertain. Salt cake is up, spots bringing $40 a ton and 
even more. 


CoAL-TAR PRODUCTS 


The word dull describes the coal-tar market in all its 
factors. Because the demand for benzol’is more pressing 
than for other items of the line its shortage is most obvious. 
Difficulty in shipping the goods is the principal obstacle, and 
this is not so pronounced as in the recent past. Today’s 
receipts are offered at 28c. per gal. in cars. Toluol is almost 
as scarce and is likewise held at 28c. Cresol has shown an 
upward tendency, recent offerings being around 17c., but 
demand is showing a decided falling off. 

Aniline oil and aniline salt have reacted from their high 
marks of May and are now offered at 33@35c. and 37@40c. 
per lb. respectively. Supplies remain very short, but users 
seem unwilling to pay the price in the face of increasing 
volume of supply coming from the producer. Former quo- 
tations on naphthaline of 16c. per lb. on balls and 15e. on 
flakes hold good. Supply is limited in the face of an active 
demand. Coal-tar acids remain practically unchanged in 
price with the exception of picric which is up to 29@30c. 
per lb., and has become hard to locate even at that figure. 
and salicylic which has been offered as low as 48c. The 
entire coal-tar line is subject to frequent fluctuation which 
denies a healthy tone to the market. 


VEGETABLE OILS 

The oils, for some time the weakest of the chemical lines, 
show further reductions and increased lack of interest. 
Linseed oil alone is practically holding its own, $2.02 per 
gal. being the current quotation on the raw product in bar- 
rels out of local stocks, and $1.65@$1.70 ruling on carload 
lots. Varying guesses on the incoming crop of flax seed 
have a tendency to discourage active buying and a drop in 
price is freely predicted in some quarters. 

Oriental oils, already weakened by the Japanese financial 
crisis, were further affected by the recent failure of a large 
brokerage concern on the Coast. It is rumored that this 
will precipitate large stocks of various oils on the market 
for immediate sale. Consumers are inclined to be cautious 
in buying for the added reason that, in many cases, they are 
unable to effect shipment of their finished products. This 
combination of circumstances has forced prices down to a 
new level. Manila coconut oil is quoted in sellers’ tanks on 
the Coast at 164@16{c. per lb., the same grade going for 
16@16ic. in barrels f.o.b. Chicago. Actual transactions are 
few and some were at an even lower figure. Soya bean oil 
in tanks, f.o.b. Coast, is 12@124c., with the refined, deodor 
ized grade bringing 16@1634c. from local stocks in barrels. 

Nominal quotation on corn oil, prime, in tanks, is 14$@ 
15¢., with practically none changing hands. Cottonseed oil 
is equally quiet, car quotations being, on crude around 14c. 
and on prime summer yellow, 17c. Cash offers would prob- 
ably entice lower figures. 


FLOTATION OILS— NAVAL STORES 


Present quotations must be regarded as purely nominal, 
premiums being the rule rather than the exception. Tur- 
pentine, pure gum spirits, is quoted at $2.18@$2.25 per gal. 
Pine oil, equally scarce and desirable, is $2 for the .933 pure 
steam-distilled and $1.85@$1.90 for the destructively dis- 
tilled. Approximately similar conditions prevail in rosins, 
with local market ranging from $3 to $4 above Savannah on 
the various grades. 
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General Chemicals Carlots Less Carlote 
tet » otassium chlorate, crystals............... b. $0.15 -$0. 16 
CURRENT WHOLESALE PRICES IN NEW YORK MARKET Poteasiom (ooustio 
Acid, scetie, 28 per cent ‘2 Potassium prussiate, -90 - 1.00 1.05- 
cetic, 56 per cent ew - 00 - otassium prussiate, yellow............... . 36 - 36 
Ac etic, glacial, 99} per cent, carboys, ont. 15 16 - 7 Potassium sulphate (powdered ton$225. =240 
oric, crystals. ) WS 15} 6} Rochelle salts (see sodium potas. tartrate)..........-...... ...... -... 
hlorie (nominal) wt. 2 00 - 3.00 3.10 - 3.25 Sa ~ ‘ton 30.00 -32:00° 34.00 36.00 
Hydrofluoric, 52 per cent Ib .14 . 15} Silver cyanide (nominal) 
Lactic, 44 per cent tech Ib -12-  .16 Silver nitrate (nominal) 74 
Lactic, 22 per cent tech Ib. .06- .07 Soda ash, light. 3.50 - 3.60 
Molybdic P Ib. 4.00 - 4.50 4.50- 5.00 Soda ash, dense................. Sela 3.55 - 3.65 
Muris atic, deg. (see hydrochloric) see Sodium 1 08}- 09 .094- 12 
Nitric, 40 deg Ib .06- .07 =. 08 Sodium bicarbonate.................. 100 2.45 - 2.60 2.75 - 3.50 
xalic, crystals 8 te (nit - 
Phosphoric, Ortho, 50 per cent solution n 14 - 23 24 - Sodium bisulphite Powered - - 10-104 
Pyrogallic, resublimed. Ib. 2.25 - 2.55 2.60- 2.65 Sodium soda) 180 1. 80 
Sulphuric, 60 deg, tank cars...........ton 14.00-19.00  ......-. Sodium chlorate........ . 
Sulphuric, 66 deg, drums ton 40. . Sodi hyd ( Ib. - 6.00 
Sulphuric, 66 deg.. earboys ton 36.00-40 00 50.00- 55.00 Sodium coda). — 
Sulphuric, fuming, 20 per cent (oleum) tank Sodium molybdate. . 2.90 
eare o 42. Sodir - - 
ton 28.00 -30.00 38.00 - 42.00 Sodium pe roxide, powdered. .... 135 - 40 
Sulphurie, fuming, 20 per cent (ole 32.00 -35 00 40.00 phosphate, Ib. 045 .05 
Tartaric, crystals 140 Sodium silicate, solution (60 deg). . Ib. .024-— .03 .04 - .05 
Tungstic, per lb. of WO > 5 He 7.00 Sodium sulphate, crystals (Glauber’ssalt) ewt. 1.60 - 1.70 1.75- 2.50 
Aleohol, E thy] (nominal) - 2. . Sodiumsul hide, erystal, 60-62percent(conc)lb. .09- -10j- 
cohol, Methyl, pure t t - - 
Alcohol, denatured, 188 proof (nominal). gal. . 1.10- 8.15 a 18} .20 
Alcohol, denatured, 190 proof (nominal). . gal. 1.05 - 1.10 ton 22.00 -...... 
Alum, ammonia lump Ib .045- .05 -05j- .06 Sulphur dioxide, eylinders......... Ib 
Alum, potash lump Ib -09- Sulphur (sublimed), flour 3.35 3.40 - 3.65 
Alum, chrome lump Ib, «20, Sulphur, roll (brimstone)... 100 Ib. 3.20 3.30- 3.40 
Aluminum sulphate, commercial (nominal) Ib .02- .03 .03}- .04 Tin bichloride (stannous)............. Ib. “50 
Aluminum sulphate, iron free Ib 04 -04}- -04 Ib. 65 - 
Aqua ammonia, 26 deg, drums (750 Ib .103 .12 carbonate precipitate............... Ib. 19-520" 
Ammonia, anhydrous, cylinders (100-150 Ib)lb. .32- .35 35 - Zine chloride gran b. 133 134- 17 
Ammosium chloride, granular (gray sa 13 14 Ib. .033 -04- 
Ammonium nitrate .08)- - ° oal- 
Ammonium sulphate , NOTE—The followi C Tar Products in | 
. ing prices are for original packages in large quantities: 
gal 3.5 Alpha naphthol, crude. Ib. $1.40 — $1.50 
Arecnie, oxide, (white arernic) Ih 15'- 16 17 Alpha naphthol, Ib. — 1.70 
Arsenic, sulphide, powdered (red arsenic). Tb 20 - ! .22 - Alpha naphthylamine Ib. 55 — .60 
Barium chloride. ton!50 00 160 00 170.00-200.00 Aniline oil, drums extra..............00ceeececes Ib. _ .40 
dleside Ib Ib. 42 — .50 
lbh. .12 Anthracine, 80% in drums (100 Ib.)............... Ib. — 1.00 
Barium sulphate (precip) (blane fixe) Tb. .04)- .05 .054- 06 Benzalde hyde Ib. 2.00 — 2.10 
Bleaching powder (see caleium hypochlorite)... ......- Ib. 1.35 — 1.40 
Blue vitriol (see copper sulphate) O88 Benzidine, sul hate. Ib. — 1.25 
lb. .90 100- 1.05 Benzol, pure, water-white, in gal. 277 — .40 
c aleium chloride, fused, lump ton 23.00 -25.00 30.00 - 40.00 Benzyl chloride, — 
Calcium chloride, granulated Ib 02 - .023 Beta naphthol benzoate (nominal Ib. 3.50 — 4.00 
Calcium hypochlorite(bleaching powde r).cwt. 400 - 4 25 4.50- 6.50 Beta naphthol, sublimed (nominal)............... Ib. .90 
nase Ib. . -. .25 - 30 Cresol, U. S. P., in drums (100 Ib. — 
Carbon bieulphide 08 - 09 = Ortho-cresol, in drums (100 Ib)... Ib. .25 
Goshen tetrachloride, drums Ib 13 134- 15 Cresylic acid, 97-99°7,, straw color, in drums....... gal. 1.10 — 1.20 
Carbonyl chloride (pheagenr) Ib. . 80 - 1.05 Cresylie acid, 95-97%, dark, in gal. 1.00 — 1.05 
Caustic pots ash (see potassium hydroxide) teed acid, 50%, first quality, drums. . 75 
Cc ‘hlorin liquid- pom rs (100 Tb.) Ib 09 - 09) 10 - Die thy laniline nce Ib. 150 — . 60 
Cohalt oxide Ib 2.00 2.05 Ib. 20 — .37 
~ Ib 08 - 09 09 - 093 Ib. — 45 
Cream of tartar (ece potassium hitartrate) -....... Dip oil, 25%, tar acids, car lots, in drums......... al. 38 — .40 
salt (sce magnreium sulphate ‘nylamine 80 — . 85 
Ethvl Acetate Com. 85 ral. 1 35 1.40 - on b. 2.285 — 2.50 
| (acetic ether 98°, to 100" 175 Ib. 1.15 — 1.30 
Formaldehyde, 40 per cont aominal th 40 .65 Ib. — .20 
gal 5.25 - 6.00 Ib. 2.00 — 2.40 
oil. crade (nominal) gal . Naphthaline crushed, in bbls. (2501b).......... 172 — 
eublimed Ib 4 30- 4 35 4.40- 4.45 Naphthionic acid, 75 — .85 
lead nitrate. crystals Ib - 90 - 1.00 — .20 
Ib 14 - 15 154- Ib. .80 — 1.25 
Macucsium carbonate, technical Ib .14 15 - 16 35 — 
Magnesium sulphate, U. 8. P 1001b. 3.00 3.55 400- 4.50 Para-amidophenol, base.................... 2.50 — 3.00 
Magnesium sulphate, commercial 100 Ib - 3.25- 3.60 Para-amidophenol, HCl.................... sak 2.50 — 3.00 
Phosphorus, red Ib 50 - 55 60 - 65 Paraphenvle antares ieee Ib. 2.60 — 3.00 
Ib. 38 .37 45- .46 Phthalic anhydride. 6 — 75 
Potassium bitartrate (cream of Tartar) Ib 52 56 57 - 58 Phenol, U.S. P., drums (dest), (2401)... e- Ib 12 — 20 
Potassium bromide, granular Ib 80 85 - — Knical . 3 50 
Ib esorcin, technical. ...... - 4 50 
ate, crude Ib .2 .26 - 28 Resorein, Ib. 6.25 — 675 
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Salicvlic acid. Ib. $0 50 — $0.52 y 
1 00 All f. o. b. New York Unless Otherwise Stated 
Solvent naphtha, water-white, in drums, 100 gal.. gal 25 = - 31  Barytes, ground, white, f.o.b. Kings Creek, S.C. net ton $22 00 $25 00 
— naphtha, crude, heavy, in drums, 100 gal. gal 9 — 24 ~+Barytes, ground, off color, f.0.b. Kings Creek net ton 18 00 20 00 
te 28 — 32 +Barytes, crude, ba., Kings Creek.... net ton 8 00 10 00 
‘oluidine Ib 1.70 — 2.50 Barytes, ground, white, f.o.b. Cartersville, Ga. net ton 23 00 25 00 
Toluidine, Ib 4 .55  Barytes, ground, off-color, f.o.b. Cartersville net ton 16 00 19 00 
Toluol, in cars eal 88°, @ 94% ba., Cartersville pet ton 12.00 
b .50 Blanc fixe, pulp. wen net ton 60.00 80 00) 
Xylol, pure, in tank gal Chalk, domestic, extra light. Ib 05 06 
Xylol, commercial, in drums, 100 gal.......... gal 37 — 45 halk, domestic, light “ Ib 044 05) 
Xylol, commercial, in tank cars............... gal. 23 — .27 halk, domestic, heavy mE Ib 04 05 
Ib. 045 — 05 
Prices based on original packagesin large quantities. China clay (Kaolin) crude f.o.b. Virginia points. net ton 8 00 — 12 00 
Beeswax, refined, dark.............se...-.--.. Ib. $0.36 — $0.39 China clay (Kaolin) ground, f.o.b. Virginia points. net ton 15.00 -—- 40 00 
Bees Ib 68 ina clay aohn), imported, powdered....... net ton _ 
Carnauba, Ib. 00 — 105 erude, f.o.b. Maryland and North 
Cc ba, ] re Ib. 85 — . 88 arolina points. . gross ton 0 8.00 
North Country nominal... Ib 44 Feldspar, ground, f.o.b. Baltimore net ton 22 00 - 25.00 
Japan.. 3 Ib. 21 — .22 ground, if Neth Caran. net ton 16.00 - 20.00 
» 3 5 eldspar, grounc o.b State net ton 16 00 20 00 
match wax (white) 105-110 : net ton 25.00 — 
P It 093 — “10 Fuller's earth, imported, powdered......... net ton 35.00 — 40.00 
Paraffine Ib. 12} (dust polish grade 30%) Ashland, Ala. Ib. 0! 
Paraffine waxes, refined, 128-130 m.p.......... Ib ‘1444 —  .15 Graphite (dust facing grade 50°) Ashland, Ala. Ib 02 
Paraffine waxes, refined, 133-135 m.p.......... Ib 16h — Graphite, crucible, 80% carbon ‘Ashland, .05 
Paraffine waxes, refined, 135-137 m.p.......... Ib 18} 9070 — Ashland, Ala... . 
St It .25 — .26 raphite, crucible, 85°, carbon 
Stearic .26 — .27 Graphite, crucible, 88% carbon Ib. — .094 
Ib. — .28 Graphite, crucible, 90% carbon. . . Ib, — .10 
OTE—Quotations on paraffine waxes are nominal. imported, — 
astic, 1 ». 
Flotation Oils e stone, ground Ib. — 07 
uartz (acid tower) fist to head, f.o.b. Balt re nett — 10 00 
All prices are f.o.b. New York, unless otherwise stated, and are based on Quartz (ac “id tower) 14@2 in., fo.b Rm ngy an ns — 14 00 
carload lots. The oils in 50-gal. bbls., ” om weight, 500 Ib. Quartz (acid tower) rice, f.0.b. Baltimore .. net ton ; — 17.00 
Pine taroil,crude, sp.gr.1.025-1.035tank carsf.o.b. Jacksonville, Fla. 35 Shellac; Ib os — 1.15 
Pine tar oil,double ref. gal. 85 Shellac, T.N. . 2, lb. 120 — 1.30 
Pine tar, ref., thin, sp. gr., gal. ton 15.00 — 25.00 
Turpentine, crude, gt., gal. 1.75 Tale, paper-making grades, £0.b. Vermont.. ton 950 — 14.00 
oil, lich , eal. Tek, roofing grades, f.0.b. Vermont ton 800 — 900 
inew creoso gal. alc, rubber grades, f.o.b. Ve mont ton 900 — 15.00 
ale, talcum powder grade, California... . . ton 0.00 — 35.00 
The following prices are f.o.b., New York, for carload lots. Tale, imported... ton 60.00 — 70.00 t 
Rosin B-D, 280 1b. $17.50 —$18.00 Refractories 
280 Ib 20.00 — 21.00 Chrome brick, 9 in. straights and sizes... net ton $80-90 at Baltimore 
280 Ib 21.25 — 23.00 net ton 75-80 at Chester, Penn. 
280 Ib. 17.00 — 17.00 net ton 45-50 at Chester, Penn. 
turpentine, steam dist.................-. gal. ay bric at Clearfield, Penn. 
Wood turpentine, gal. 1.40 — 1.50 net ton 5—7 at Baltimore 
Pine tar pitch, bb See — 8.50 Sfagnenite, dead burned. . ..e... Met ton 50-55 at Chester, Penn. 
etort tar, _ agnesite bric in. straights net ton at Baltimore 
Rosin oil, gal. .87 —  .89 Magnesite brick, 9 in. sizes and shapes 
gal — .92 larger than 9in.. Regular extras 
Rosin oil, third run. gal. 1.04 — 1.05 “1,000 50-55 at Mt. Union, Penn. 
Rosin oil, gal. 112 — 1.92 Silica brick, 9 in. straights, and sizes... .. . 1,000 55, Chicago District 
Solvents Ferro-Alloys 
All f.o.b. Wor 
gal $0.40 Ferro-carbon-titanium, 15-18%, f.o.b. Niagara 
68-70 deg., steel bbls. (85 Ib.) cea esieaeat . gal 37 Ferro-chrome, per lb. of Cr. contained, 6-8% 
V. M. and P. naphtha, steel bbls. (85 Ib.)........ gal. .29 Ib — .18 
erro-chrome, per of Cr. contain % 
Crude Rubber Ferro-manganese, 70-80% Mn.. Grosston 200.00 — 250.00 
Para—Upriver fine Ib $0.37; — $0.38 Spiegeleisen, 16-20% Mn rosston 70.00 — 75.00 
Upriver caucho ball................. . grosston 60.00 — 65.00 
Plantation—First latex crepe................. tb 38 Ferro-silicon, 50%. .. gross ton 80.00 — 90.06 
Ribbed smoked sheets................. Ib .39 grees ton 150.00 — 160.00 
Brown crepe, thin, clean............... Ib. 7 — 38 Ferro-tungsten, 70- 80%, W.. .90 — 1.10 
coupe Ne. Ib. — Ferro-uranium, 35-50% o' b. of U content Ib. 7.00 - 
5 Ferro-vanadium, 30-40% al of contained V.... Ib. 6.50— 7.75 
Oils Ores and ‘Semi-finished Products 
VEGETABLE All f.o fines, Unless Otherwise Stated 
Cc tite 9 per OF U . 0.65005 Ib. $2.75 — $3.00 
ina W oil,in bbis........ J . unit 
Cocoanut oil, Ceylon grade, in bbls. 174 181 Coke, f.o.b. ovens. net ton 16.00 — 17.00 
Cocoanut oil, Cochin grade, in bbls (nominal). Ib . 18) — 19} Coke, furnace, f.o.b. ovens...... _.. net ton 15.00 — 16.00 
Corn oil, crude, _ — 18 *Coke, petroleum, refinery, Atlantic Seaboard net ton 24 00 
Cottonseed oil, crude (f.0.b Ib ‘ 15} Fluor spar, grav el. net ton 22.50 - 25.00 
summer .. > Fluor spar, lump, f.o.b.Tonuco, New Mexico.. ton 17.50 — 
oteonseed oil, winter yellow.............. . D. . Ilmenite, 52% TiOe, per Ib. ore. ...... b. 02 
Linsed oil, raw, car lots (domestic)........... gal 1.57 1.67 o©Fe, 450% Mn and over....... unit 80 85 
Linseed oil, raw, tank cars (domestic)......... gal 32 — 4.62 Manganese ore, chemical (Mn0O,).. gross ton 75.00 85.00 
Linseed oil, boiled, car lots (domestic)........ gal 1.60 1.70 Molybdenite, 85% MoS,, per Ib. of Mos, : Ib 85 - 
TTT CT >. — 135 Pyrites, Spanis fines, if. unit 
Palm, bright Ib. 3 — 13) Pyrit vanish, furnace size, c if unit 164 
Palm, oF Ib. - 12° run of mines, c.i.f unit 12 14 
Peanut of crude, (f.0.b. mill)... .... - Pyrites, domestic, fines... . unit 12 14 
Peanut oil, refined, in bbls....... Rutil 95 ( er lb. ore.... lb. .20 5 
Rapeseed oil, refined in bbis................. gal 1.70 — 1.72 Saaen fe TiOaper 60% WO, and over, per unit 
Rapeseed oil, blown, in bbls 1.80 1.85 unit 7.00 — 
Soya bean oil (Manchurian), in bbls. N.Y..... Ib. 7 — 18 Tungsten, Wolframite, 60% WO, and over, per ; 
Soya bean oil. tank cars, f.o.b., Pacific coast.... Ib 123 — 135 unit of WO, 6.50 7.50 
FISH Uranium oxide, 96% % per Ib. contained U 30s... — 2.75 - 3.00 
Winter presse] gal $1.17 — $1.18 Vanadium pentoxide, 99°, 12.00 — 14.00 
Yellow bleached Menhaden..................- gal. 1.20 — 1.22 Vanadium are per lb. of V contained.......... Ib. 1.00— 3.00 
White bleached Menhaden................... gal 1.23 — 1.24 Zircon, washed, iron free...... 10 
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Industrial 


Financial. Construction and Manufacturers’ News 


; New York 
Construction and 
. GREYCOURT The Dept. of Correction, 
Operation Municipal Bldg., New York City, rejected 
all bids for furnishing all labor and mate- 
7. Be ° rial for the construction of a sewage dis- 
California posal plant for the New York Women’s 
LOS ANGELES The Robertson Cole Farm ‘ ar _— W ork will be re-adver- 
Studio In Currier Bldg.. has awarded tised. Noted May 0. 
the contract for the construction of a mov- 
ing picture studio on Gower St. and Mel- North Dakota 
rose Ave., to the Milwaukee Bldg. Co. BISMARCK—The of City Comrs. will 
South Hill St \ chemi . - tthe “hy ‘ost, receive bids until July 12 for the construc- 
nstalied = sstimated COST, tion of a complete waterworks system, in- 
100.0 cluding a 79x114-ft. filtration plant and a 
SAN PEDRO—The Fabri-Cord Tire Co., 73x113-ft. sedimentation basin, rapid sand 
917 Nath Bank Bldg, Los Angeles, has filters of 750,000-gal. capacity, dry feed 
purchased a site on l7th St. and plans to chemical machines, ete. 
build a story, 60x250-ft. factory on same. 
. JAMESTOWN—tThe Bd. Educ. is having 
Estimated cost, $2,000,000. 5 H. Christian, plans prepared for the construction of a 
3-story, 230x240-ft. junior high school. A 
Connecticut chemical laboratory will be installed in 
FAIRFLIELD—The Bridgeport Deoxidized Same. $200,000. Shannon 
Bronze & Metal Co., Iran Ave has pur Boyd & Boyd, archts. 
chased a j-ncre site along the New York, e 
New Haven & Hartford R.R., he re, and Ohio 
ee to construct a large bronze factory AKRON—The city received only bid for 
on ume. furnishing sulphate and aluminum to the 
_MONTVILLE-—The Robert Gair Paper bureau of water service and water supply, 
Corp Thames River Division, will soon Pept. of Pub. Serv., from the General Chem- 
rd contract ical Co., 112 North Adams St., $25,800. 
\KRON—E. A. Zeisloft, Dir. of Pub. 
building Estimated cost, $500,000 Serv. Delaware Bide. wil receive bids 
H ‘co until July 9 for the construction and equip- 
Illinois ment of an addition to the water purifica- 
natitute is building a plant at ‘aulina sta lle« in same, 
ind Superior Sts, Estimated cost, $240,000 GARRETTSVILLE—The McWade Tire 
.. & Rubber Co., 711 Union Bldg., Cleveland, 
Indiana plans to build a aretoy rubber factory 
WEST HAMMOND-R. G. Pierce, archt., here Estimated cost, 75,000. 
10 South La Salle St., Chicago, will soon MASSILLON—The Alloy Electric Steel 
ward the contract for the construction Castings Co. has awarded the contract for 
of a I-story, 210x560-ft. steel plant, here, the construction of a_ 1-story, 50x150-ft. 
iron mill building, to the Boldt Constr. Co., 6110 
listed St, Chicago tolling mill, hea Euclid Ave., Cleveland, at $60,000. 
treatment and pickling equipment will be 


installed in same Estimated cost, $650,000, 


lowa 
HAWARDEN—The Bd Educ rejected 
all bids for the construction of a 2-story, 
60x150-ft school including chemical and 
ph il laboratories Kistimated cost. 
$135,000 G lL. Lockhart, 391 Endicott 
St Paul, Minn., archt 
Maine 
CARTBOL The Aroostook Federation of 
Farmer plan to build a large fertilizer 


plant here estimated cost, $50,000. 


Maryland 
BALTIMORE--The Nath Enameling & 
Stampin (‘o., Race and Ostend Sts., has 
iwarded the ontract for the construc- 
tion of a 2-stors 61x 76-ft. addition to its 
tir tamping factory, to the John Waters 
Bld o., 23 East Center St., at $100,000. 


Massachusetts 


CAMBRIDGE—The Ltd. Plate Glass Co., 
Sudbury St eston, has awarded the 
ntraet for the construction of a tory, 
l x ft f tor n Albany St., to N. H. 


Boston. 


Michigan 


The International Metal 
\rtillery & Muster Aves., 
} ntract for the construc- 
thor 1 YK 5S ft. factory on Ar- 
t Ve he H G. Christman Co 
tever at $130,000 Noted 
Missouri 

BRROOKEFLELI-—The School Bd. plans to 
bu cl ’ \ ceneral chemical labora 
t ‘ talled in same Estimated 
S105 \. W. Baker, secy Ww. 
H ce & Securiti Bldg Des 

Moine hit 
EVADA ry Supt. of State 
Hospital will receive bids until July 1 
for the construction of a tors 1OxS80-ft. 
} pital \ logical Iaberatery will 
t nstalled in same Estimated cost, 


WORTHINGTON — W. P. Vest, village 
elk., will soon award the contract for the 
construction of a sewage disposal plant for 


the city. Jennings, Laurence Co., Hartman 
Bildg., Columbus, eners. 
Texas 

BRIDGEPORT—The Phoenix Clay Corp., 


1215 Southwestern Life Bldg., Dallas, plans 
to build a brick and tile plant here, which 


will have a daily capacity of 125,000 brick 
or 150 tons of tile. Address C, W. Martin, 
pres 


FARMERSVILLE—tThe Bd. of Directors 
of the Farmersville Sewer Co. has awarded 
the contract for the construction of sani- 
tary sewer lines and 2 sewage disposal 
plants, to J. W. Crook, Paris, at $43,856 
Noted June 16. 


Wisconsin 
MILWAUKEE—The 
ucts Co., Clinton St. and Kinnickinnic Ave., 
has purchased a 6-acre site on Burham St. 
and plans to construct a modern 80x220-ft. 
foundry on same. Later the company plans 
to build a rolling mill. C. J. Zarse, genl 


Amer. Metal Prod- 


mer 
MILWAU KEE—The Supt. of Lighthouses 
will soon award the contract for furnish- 


ing and delivering acetylene gas in acetone, 
gasoline, kerosene, ete. 
PORT WASHINGTON—tThe Turner Mfg. 
will soon award the contract for the 
construction of a 1-story, 150x160-ft. foun- 
dry and factory addition Frank D. Chase, 
In 645 North Michigan <Ave., Chicago, 
archt Noted June 


co 


New Brunswick 
MONCTON—The Record Fdry. & Ma- 
chine Co., Ltd., plans to build a 50x140-ft. 
foundry Estimated cost, $75,000. H. G 
Jackson, mer 


Ontario 
KANORA—The St. Francis Pulp & Paper 
Co. will soon receive bids for the construc- 
tion of a pulp and paper mill along the 
English River north of here Estimated 


000 


cost, 
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LONDON—tThe city plans to supply St. 
Thomas and London with water from Lake 
Erie. Estimated cost of pipe line, $3,000,- 
000. Plans include a filter plant at an 
annual charge of $500,000. 


Coming Meetings 
and Events 


THE AMERICAN CERAMIC 
hold its summer meeting at 
Hotel in Chicago, Aug. 16, 17 and 18. 

THE AMERICAN CHEMICAL Society will 
hold its fall meeting in Chicago, Sept. 7 to 
10 inclusive. 

THE AMERICAN ELECTROPLATERS’ SOCIETY 
will hold its eighth annual convention in 
Rochester, June 30 to July 3. Headquarters 
will be at the Seneca Hotel. 


Soctety will 
the La Salle 


THE AMERICAN FOUNDRYMEN’S ASSOCIA- 
TION will meet in Columbus, Ohio, Oct. 4 
to 8 inclusive. 


THE AMERICAN INSTITUTE 
ENGINEERS is holding its twelfth semi- 
annual meeting as follows: June 28 and 29 
in Montreal, June 30 in Ottawa, July 1 in 
Ontario, July 2 in Shawinigan Falls, July 3 
in La Tuque, July 4 in Chicoutimi and 
5 in Quebec. 

THE AMERICAN INSTITUTE OF MINING AND 
METALLURGICAL ENGINEERS will hold its one 
hundred and twenty-second meeting Aug. 
20 to Sept. 3, at Lake Superior. 

THE AMERICAN MINING CONGRESS will 
hold its next convention in Denver Nov. 15. 

THE AMERICAN PHYSICAL SOcIETY will 
hold a meeting Nov. 27 at the Case School 
of Applied Science, Cleveland, and the an- 


or CHEMICAL 


nual meeting, beginning Dec. 28, at Chi- 
cago, the latter being the occasion of the 
special quadrennial meeting of the Ameri- 


can Association for the Advancement 
Science and the Affiliated Societies. 

THE AMERICAN STEEL TREATERS’ SOCIETY, 
Chicago, will hold its second annual con- 
vention and exhibit, combined with the con- 
vention of the Steel Treating Research So- 
ciety of Detroit, Mich., in the Coliseum 
Museum, Philadelphia, Pa., Sept. 14 to 18 
inclusive. 


of 


THE Forest PrRopucts LABORATORY will 
hold its decennial celebration at Madison, 
Wis., July 22 and 23, 1920. 

THE INSTITUTE OF METALS DIVISION OF 


THE A.I.M.E. will hold its usual joint meet- 
ing with the American Foundrymen’s Asso- 
ciation at Columbus, Ohio, during the week 
beginning Oct. 4. 

THE INSECTICIDE AND DISINFECTANT MAN- 
UFACTURERS’ ASSOCIATION will hold its mid- 
summer meeting at Boston, July 15 and 16. 

THE IRON AND STEEL INSTITUTE (British) 
will hold its autumn meeting at Cardiff 
by invitation of the Ironmasters and Steel 
Manufacturers of South Wales and Mon- 
mouthshire. The date of the meeting will 
be Tuesday, Sept. 21, for the assembling of 


the members at Cardiff, and the formal 
proceedings will open on the morning of 
Wednesday, Sept. 22. 

THE SIXTH NATIONAL EXPOSITION OF 
CHEMICAL INDUSTRIES will be held in the 


Grand Central 
Sept. 20 to 25. 

THE SOCIETY FOR THE PROMOTION OF EN- 
GINEERING EDUCATION will hold its twenty- 
seventh annual meeting June 29 to July 3, 
at the University of Michigan, Ann Arbor, 
Mich 

THE TECHNICAL ASSOCIATION OF THE 
PULP AND PAPER INDUSTRY will hold its fall 
meeting at Saratoga Springs, N. Y., Sept. 1, 


2 and 3. 


Palace, New York City, 


New Publications 


NEW BUREAU 


OF MINES PUBLICATIONS: 
Bull. 78, 


Approved Explosion-Proof Coal- 
Cutting Equipment, by L. C. Llsley and 
E. J. Gleim; Bull. 95, A Glossary of the 
Mining and Mineral Industry, by Albert H. 
Fay; Bull. 140. Occupational Hazards at 
Blast-Furnace Plants and Accident Preven- 
tion, by Frederick H. Willcox; Bull 183 
Abstract of Current Decisions on Mines and 
Mining, by J. W. Thompson; Tech. Paper 
227, The Determination of Mercury, by 
¢. M. Bouton and L. H. Duschak; Blow- 
holes, Porosity and Unsoundness in Alumi- 
num-Alloy Castings, by Robert J. Anderson: 
Tech. Paper 245, Quarry Accidents in the 
United States During the Calendar Year 
1918, by Albert H. Fay; Tech. Paper 250, 
Metal-Mine Accounting, by C. B. Holmes: 
Tech. Paper 252, Metal Mine Accidents in 
the United States During the Calendar 
Year 1918, compiled by Albert H. Fay. 
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The power consumption in an Electric 
Furnace depends chiefly on the character 
of the product and the methods of the 
operator. 


The use of Acheson Electrodes, under 
the same conditions as other electrodes, will 
show a reduction in the amount of power 
required. This means a corresponding re- 
duction in the cost per ton of steel. 


Coincident with this saving in power is 
the shortening of the time necessary to 
make each heat, which of course increases 
production. 


ACHESON GRAPHITE COMPANY 
Niagara Falls, N. Y., U.S. A. 


E. G. Acheson, Ltd., 40 Wood St. Westminster, London, S. W. 1, England 
Takamine Shoji Kaisha, Tokyo Kaijo Bldg., Tokyo, Japan 


Ps 
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The Westport Mill 
Laboratories and Testing Plant 


Preliminary testing is essential in determin- 
ing the best design for a plant. 


The Westport Mill is equipped for extended research 
along various lines; particularly the investigation, de- 
velopment or testing of chemical and metallurgical proc- 
esses. The equipment is especially adapted to processes 
involving the separation, dewatering or washing of 
solids carried in suspension in liquids. 


The Dorr Technical Staff has had a very broad and 
diversified experience to draw upon in the interpretation 
of the data obtained and in the development of practical 
working methods. 


To make our service complete we design plants and 
supervise their erection and initial operation. 


THE DORR COMPANY 
Engineers 
01 PARK AVENUE, NEW YORK 
DENVER LONDON 


When in New York visit our booth at the 
W Permanent International Machinery Exposition, Grand Central Palace 


June 30, 1920 
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MOST IMPORTANT EVENT OF THE YEAR 


GRAND 
CENTRAL 


NEWYORK 


SEPT. 
-1920- 


EXPOSITION 
CHEMICAL 
INDUSTRIES 


For further particulars, address. 
National Exposition Chemical Industries,Grand Central Palace.New 
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In every Industry 


burning sulphur for SO, 
youll find the 


Rotary Sulphur Burner 


NIVERSALLY successful in eliminating the 
three usual sulphur losses—sublimation, incom- 
plete combustion, and conversion into SO:. Upward 
of 100 manufacturers in the sulphuric acid industry Bligh concentra 
alone use the ROTARY. Its features should be care- tion 
fully weighed before making any outlay for new 
burners. A few very vital facts follow. 


Features 


Uniform strength 
of gas 


Greater produc- 


Built in standard sizes es 
burning from 15 to 1200 


lbs. per hour. Either 


Used by chamber acid 
plants for fertilizer and 


: Clean white acid 
in sugar refining, copper 


leaching, grain  bleach- worm or spur reducing ——" 

ing, extraction of tank- gear drives for direct Siete i 

age, fats, etc. No fumes, motor connection. Every — 
dust or dirt. Extremely installation means _in- 


simple to operate. Im- 
possible to clog patented 
feed. 


Consult us freely at any time. Suggestions, floor plans, etc., gladly furnished. 


GLENS FALLS MACHINE WORKS, Glens Falls, N.Y. 


creased production. You 
cannot afford not to in- 
vestigate. 


From photograph of one of 
our many ideal installations. 


Maximum yield 


June 30, 1920 
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WAY-LEA 


HERE a manufacturing process 

involves the measurementof liquids, 

greater efficiency and lower costs 
may often be secured by the use of a 
recording liquid meter. The recording 
mechanism of the Yarway-Lea V-Notch 
Meter automatically furnishes four kinds 
of information (see illustration): 


1. Inches head of flow falling over 
weir. 

2. Instantaneous indication of rate 
of flow. 

3. Graphic paper record in pounds 
or gallons of liquid during 
any part of 24 hours. 

4. Total volume or weight of flow 
over any period between two 
readings. 


The chart on the recorder enables regulation 
of the proportional amount of substances 
which may form a part of the finished 
product. Consult your chemist and our 
engineers regarding the value of a Yarway- 
Lea V-Notch Meter for your pliant. 


Several thousand in use throughout the 
world. 


Yarnall-Waring Company 
7603-20 Queen St. yf 


Chestnut rii!l Philadelphia 
yj 


Branch Offices or Representatives: 


BOSTOP 


SALT LAKECITY 


DENVE . CINCINNATI 
ag ty MINNEAPOLIS 
NEW YORK NEW ORLEANS 
INDIANAPOLIS 
ST. LOUIS 
PITTSBURGH 
KANSAS CITY 
DALLAS ATLANTA 
CLEVELAND DETROIT 
MONTREAL CHARLOTTE 


i 
J 
\ : 
ZA 
3 
= 
| | 
ale 
‘ 2 | | 
- 
| 
| | 
| 
= 
=>... 


CHEMICAL AND METALLURGICAL ENGINEERING 


Friendly Word 
Warning about 


WEBSTER 


Labor-Saving Machinery 


Webster Perkins Carrier for Coal and Ash Handling 


We build practically every form of conveying and 
elevating machinery used to move products and mer- 
chandise in connection with industrial operations. 
The service of Webster Machinery in connection 
with coal handling and ash disposal systems for 
power plants is exceptionally noteworthy. Further- 
more, we build and design many forms of power 
transmission equipment—drives, clutches, sheaves, 
etc. 


AILY manufacturers and all large 
D operators are coming to appre- 

ciate more and more the vital 
need and advantages of the mechanical 
handling of products during process, and 
in connection with loading and storage, 
etc. 


Experienced builders, like ourselves, are 
being pushed to the utmost to produce 
this wanted equipment. 


We are doing our best to supply all who 
call upon us, at the same time we will 
never sacrifice the grade of Webster 
Equipment regardless of the urgency of 
the demand. 


From present indications it appears that 
the situation, while not yet critical, may 
very soon become so and that many who 
seek to provide themselves with convey- 
ing equipment will be disappointed in the 
delivery schedules. 


Those who are fore-warned can safeguard 
their interests by acting quickly. We 
suggest, therefore, that if you have re- 
quirements in our line, you start nego- 
tiations at once. 


THE WEBSTER MFG. CO. 


Factories in Chicago and in Tiffin, Ohio 


Executive Offices: 4500 Cortland St., Chicago 


300 Sales Offices in Principal Cities 


June 30, 1920 
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ACID PROOF 
CHEMICAL 


COMPLETE 


Complete is a big word. Yet it is the 
only word which can adequately de- 
scribe the selection of U. S. Stoneware 
offered to the chemical industry. 


From Acid Brick Tile to Worms for 
cooling, every kind of apparatus re- 
quired is furnished—and more—fur- 
nished in standard form. 


The “STANDARD CHEMICAL 
STONEWARE” catalog of our 
company is the recognized reference 
for chemical stoneware. ‘The illus- 
tration to the left shows how com- 
pletely the dimensions of an article 
are listed. Every piece of U. S. 
CHEMICAL STONEWARE IS 
built in a standard form, with stand- 
ard dimensions. You may duplicate 
a needed piece of equipment exactly— 
ordering by number, from our catalog. 


Or we will manufacture to your own 
drawings and specifications if you de- 
sire special pieces. 


You recognize the value of this catalog 
to you. Some piece of U. S: STONE- 
WARE will fit into your process. It’s a 
good book to have on hand. Send for it 
now. 


THE U. S. STONEWARE CO. 


Established 1865 
AKRON, OHIO, U. ©. A. 
Offices and Factory, No. 1, 160 to 172 Annadale Avenue; Factory No. 2, 221 to 273 Fountain Street 
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50 CHURCH ST. 


Man, 


SS 


Quick Deliveries 


FUSED SILICA 


TUBES of uniform bore and straight, in lengths 
up to ten feet and bore from 1/32 inch to 414 inch. 
Open or closed ends, glazed or unglazed, with or without 
transparent section, reduced ends, etc. 


ccm. 

CRUCIBLES up to 22,500 ccm. 

TRAYS up to 163% by 13% inches. 
MUFFLES all shapes up to 21 by 5 by 4 inches. 


PLANT EQUIPMENT of all kinds including pipes, 


straight, S bend, plain or socket ends, retorts, tanks, 
coils, etc. 


Quick deliveries can be made at all times from our plant 


at KEASBEY, NEW JERSEY. 


(ERAMICS 


MANUFACTURERS OF CHEMICAL STONEWARE AND FUSED SILICA 


“EQUIPPED TO SUPPLY A PLANT ORA NATION” 


EVAPORATING DISHES in sizes up to 22,500 


NEW YORK CITY 


June 30, 1920 


42 CHEMICAL AND METALLURGICAL ENGINEERING 
fac 
| : : | 
| = = 
| : CERAMIC = 
i= 
HE 
on | 
| | 
| 
_ 
| 
: J 
| = 


June 30, 1920 CHEMICAL AND METALLURGICAL ENGINEERING 4 


Mackintosh 
Centrifugals 


Trouble-proof 
Centrifugal Extractors 


When your extractor is put out of commission 
through breakage or wear, the cost of repair parts 
is but the smallest loss sustained. Your output 
is reduced and material in process may be lost 
through deterioration. 


This is particularly true in the cane sugar indus- 
try. The mills are usuaily located in tropical 
countries where it takes months for repair parts 
to reach the machines where they may be urg- 
ently needed. MACKINTOSH CENTRIFUGALS 
have obtained a wide popularity in this industry 
because the repair and replacement items have 
been reduced to a minimum. That our cus- 
tomers’ confidence has not been misplaced is 
shown by the fact that hundreds of our centrif- 
ugals have been operated continuously for periods 
up to ten years without needing any repair parts. 


MACKINTOSH CENTRIFUGALS embody a care 
in design and a quality of workmanship and 
material which insure you against losses due to 
breakdowns. 


S.S. Hepworth Company 
2 Rector Street, New York, U. S. A. 


A Battery of Eight Mackintosh Belt Driven Centrifugals in a Cuban Sugar Mill 
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It is Calcined From Only the 
Finest Hand-Picked 


Limestone 


There are several convincing reasons why you always may 
depend upon the high quality of Mitchell Lime: 


Iver since 1873 Mitchell Limestone has maintained among 
geologists a reputation for remarkable purity. 


Yet only the best of Mitchell Limestone is sent to the kiln, 
only the hand-picked lumps. 


The calcining of Mitchell Lime is done by experts, men 
who have specialized in this work for years. 


And, to further assure unvarying high quality, each ship- 
ment of Mitchell Lime is rigidly inspected before it is 
released. 


Manufactured in both the lump form and the hydrated 
form, Mitchell is the standard lime in the chemical and 
metallurgical industries. 


Write today for full information about Mitchell the 
Chemical Lime. You will also be interested in 
what we have to tell you about Mitchell Service. 


The Mitchell Lime Company 
111 W. Washington St., Chicago, Ill. 


MITCHELL 


The CHEMICAL LIME 
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Chemicals 


Hercules Soluble Cotton 


Hercules Soluble Cotton is uniform, 
completely soluble, stable and absolutely 
free from acidity and foreign matter. Due 
to the unvaried purity of this cotton it will 
pass the rigid specifications required by the 
United States and British Governments. 


SN 


Hercules Soluble Cotton is prepared in 
any viscosity and can be supplied with a 
wide range of nitrogen content. Solu- 
_ tions made from it are long flowing, free 
from granulation and precipitation, good 
in color, clear, and will carry a large 
quantity of non-solvents. 


We shall be glad to give you more detailed 
information about our Soluble Cotton or 
any others of the chemicals listed below. 


The attached coupon is for your conveni- 
ence. 


HERCULES POWDER, CO. 


CHEMICAL SALES DIVISION 
120 Broadway, New York City 


— | Chronicle Bldg., San Francisco Wilmington, Del. : 
Underline the Products that Interest You. HERCULES POWDER CO.—Chemical Sales Division. 
PYROXYLIN AND PYROXYLIN PLASTICS Gentlemen: — 
Nitrocellulose Patent Leather Dopes a Base 
Soluble Co Split Leather D utions indly orl; 
Cotten Kindly send information about products underlined. 
Soluble Cotton Ethyl Acetate Belt Cement 
Solutions Solvtions Film Cement Ww 3 
Leather Cloth Amyl Acetate Lacqer Bases © Wee to use them for....... 
Dopes Solutions Thinners 
Dinitrotoluol (D. N. T.) * Ethyl Valerate 
wtrovenzo 
Ammonium Valerate U. S. P. Cellulose Acetate 


\ 
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The Roessler & Hasslacher Chemical Co. 


Manufacturing and Importing Chemists 
and Refiners of Platinum 


709-717 Sixth Ave., New York 


BRANCHES: 


Boston Chicago Cincinnati 

Cleveland Kansas City San Francisco 

Philadelphia Akron New Orleans 
WORKS: Perth Amboy, N. J. Niagara Falls, N. Y. St. Albans, Vt. 


Chemicals for All Industries 
and the Arts 


“SODIUM CYANIDE” 


used in solution for the extraction of precious métals 


“CYANEGG” “R. H. CASE HARDENER” 


for fumigation in horticulture (granular), for heat treatment and case hardening 


Metal Cyanides and Trisalyts for Electro Plating 


Pioneer and Leading Manufacturer in Liquid Chlorine 


Manufacturers of 


FLOTATION OILS 


For use in the Chemical Industries Barrett Nos. 4, 609, 633, 634, 635 
as a bleaching agent and in the manufacture and 
of numerous chemical products. Alpha-Napthylamine Xylidin 
ELECTRO BLEACHING GAS COMPANY (Comte ant (Crude and 


Ortho Toluidine 
or combinations of the above. 


17 Battery Place Salt Lake City 
New York City Utah 


Plant: Niagara Falls, N. Y. 
Main Office: 18 East 41st St., New York 
Chicago Office: 11 So. La Salle Street 


THE COLORADO VANADIUM CORP. 


26 Beaver Street New York City 


CAUSTIC SODA 


(Electrolytic) —76%, 74% and 60% Standard 
Bleaching Power Liquid Chlorine 


PENNSYLVANIA SALT MFG. CO. 


Philadelphia 


Vanadium Alloys and 
Compounds 


Vse 


BLVE LABEL REAGENTS 
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FULL Li E OF TECHNICAL, 


ADDED 
TO STEEL 


INCREASES Hardness, without decreasing ductility. 
INCREASES Elastic limit and tensile strength. 
INCREASES Dynamic properties. 


WRITE US FOR FURTHER INFORMATION 


Largest Producers in the World of Uranium 


Standard Alloys Company, Pittsburgh, Penna. 


CRUDE SULPHUR 


Guaranteed 99% Pure 
For use in Metallurgical field, etc. 


THE UNION SULPHUR CO. 


17 Battery Place, New York City 


Dependable Reagents of the highest quality 


ALUMINUM COMPANY OF AMERICA 


66 99 CHEMICALS General Sales Office: 
Baker’ Ss Analy zed AND ACIDS 2400 Oliver Bldg., Pittsburgh, Pa. 
ecurate analysis on t h bottl 
After a trial you will specify Pron PRODUCERS OF ALUMINUM 
We solicit comparison. Catalog on request. Manufacturers of 
J. T. Baker Chemical Co. Phillipsburg, N. J. ELECTRICAL CONDUCTORS 
Industrial, Railway and Power Distribution 


also 
Ingot, Sheet, Tubimg, Rod, Rivets, Moulding, Extended Shapes 


FERRO CARBON—TITANIUM 


| 


The final Cleanser and Deoxidizer—For all Steels also 
Aj 1 i Sold nd Fla 

TITANIUM ALLOY MANUFACTURING CO. 
Processes an roduc nte 

ieneral Office Works ra Falls, N. Y¥. 
Pittsburgh Office: Oliver Buildin ENGLAND 
Chieago Office: People’s Gas Buliding Northern Aluminum Co., Ltd., London 
New York Office: LATIN AMERICA 
TITANIUM Great Britain & Europe, r° Howlaads & Co., Sheffield, Eng. Aluminum Co, of South America, Pittsburgh, Pa. 
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For Users of 


ALKALIES 


Soivay Technical Service 
is rendered by a staff of 
specialists devoted solely to 
the study of the proper use 
of alkalies in all the proc- 
esses which they enter. 


These men are practical 
chemists and know alkalies 
from start to finish—their 
uses, properties and capa- 
bilities to do a given job. 
They will help you on re- 
quest on any problem of 
manufacture, of textile fin- 
ishing, of water softening, 
of cleansing, or of mere 
chemical analysis. If you 
wish, a representative will 
call on you. 


Write us for our Technical 
Bulletins, giving our stand- 
ard methods for analysis of 
alkalies and treating of 
other pertinent related sub- 
jects. 


The Solvay Process Co. 


Technical Service Department 


Syracuse, N. Y. 


Sellin e 
WING & EVANS. | INC., 
22 William Street, New York City 


WEITHER RUSTS, STAINS NOR TARN/ISHES” 


Supplied in all standard 
sizes of round, square or 
flat bar steel. 


LICENSEES: 


Atlas Crucible Steel Company, Dunkirk, N. Y. 
Bethlehem Steel Company, South Bethlehem, Pa. 
Carpenter Steel Company, Reading, Pa. 
Columbia Tool Steel Company, Chicago Heights, III. 
Crucible Steel Company of America, 

Oliver Bldg., Pittsburgh, Pa. 
Firth-Sterling Steel Company, McKeesport, Pa. 
Haynes & Son, Kokomo, Indiana 
Hess Steel Corp., Baltimore, Md. 
Latrobe Electric Steel Company, Latrobe, Pa. 


Midvale Steel & Ordnance Co., 
Widener Bldg., Philadelphia, Pa. 


Vanadium-Alloys Steel Company, Latrobe, Pa. 
Washington Steel & Ordnance Co., Washington, D. C. 


AMERICAN STAINLESS 
STEEL COMPANY 
1544 Oliver Bldg., Pittsburgh, Pa., U. S. A. 


SODA ASH 
CAUSTIC SODA 
BICARBONATE 
OF SODA 
SOLVAY SNOW- 
FLAKE 
CRYSTALS 
MODIFIED 
SODAS 


CAUSTICIZED 
ASH 

CROWN FILLER 

CALCIUM 
CHLORIDE 

GROUND 
LIMESTONE 


TEXAS GULF 
SULPHUR 


990/ Per Cent Pure 


Weare prepared to serve you 
promptly. 


TEXAS GULF SULPHUR CO. 
General Offices: 
50 East 42d Street, New York 
Sulphur Deposit and Plant: 
Gulf, Matagorda County, Texas 
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PRECIOUS METALS 
Refiners & Dealers 


PALLADIUM 
RHODIUM 
RUTHENIUM 
OSMIRIDIUM 


GOLD 
SILVER 
PLATINUM 
IRIDIUM 


KASTENHUBER & LEHRFELD 
24 John Street, New York 


MAGNESIUM 


The lightest commercial metal. 
One-third lighter than aluminum. 


Magnesium bars, 99% pure. 
Magnesium—Aluminum alloys. 
Magnesium—Silicon alloys. 


Aluminum Powder Any Mesh Powder in all meshes. 
Powder Magnesium—Copper alloys. 
Lead —. Purity Calcium—Copper alloys. 


AMERICAN MAGNESIUM CORPORATION 


Metals Disintegrating Co., Inc. Niagara Falls, New York 


i 62 Broadway, New York Tel. Rector 662 i : 


nme 


Dead Burned Magnesite E. Be Lavino Agents for 
Specialty Imperial & Company LAVINO REFRACTORIES 
COMPANY 


Chrome Ore 


The well known refractory ore for 
furnace linings. Lump, lew in 
Silica and low in Iron. 


GENERAL OFFICE 
Bullitt Bldg., Phila. 


BRANCH OFFICE, 
Swetland Bldg., Cleveland 


Manufacturers of 


High-Grade Silica, Chrome, 
Magnesia and Fire Clay Brick 
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Our Pure Tungsten Powder 


94-987, 
and 


Carbonfree Ferro-Tungsten j 
75-80% 


are exceptionally free from impurities 
and are extremely soluble. 


They are manufactured entirely 
from one grade of ore, which in itself 
insures uniformity of product. 


You will require them in the’ manu- 
facture of tool steels, magnet steels 
and high grade spring steels, etc. 


Pamphlet 2041 describes our many 
other Carbonfree Metals and Alloys 
used in the Ferrous and Non-Ferrous 
Industries. 


Metal & Thermit Corporation 
120 Broadway, New York 


Pittsburgh 
Toronto 
Chicago 
San Francisco 


POTASH ALUM 


Natural C. P. and U. S. P. 


A most unusual product of nature. Ours is the 
one place in the world where Potash Alum occurs, 
manufactured in nature’s own laboratory in a pure 
state in commercial quantities. 


Our extensive deposits near Tonopah, Nevada, are 
unique in character in that Potash Alum occurs 
pure. Manufacturing consumers of Potash Alum 
are invited to communicate with us regarding their 
requirements. 


Address by letter, telegraph or cable 


WESTERN CHEMICALS 


INCORPORATED 


Tonopah, Nevada, U. S. A. 


High Test Bleaching Powder 
Tetrachlorethane 
Ethylene Chloride 


and other Solvents 


58% Soda Ash 


Light and Dense 


Crystal Carbonate Soda 
Caustic Soda 


Fused, Ground and Flake 


Caustic Soda 


78% Fused 
Castner Electrolytic Process 
99% % ire 


Metallic Arsenic 
The Mathieson Alkali Works etailc Arsen : 
Incorporated Copper Arsenide — Lead Arsenide 2 
General Offices: " Ask for Quotations : 
25 West 43rd Street, New York City Hoskins Tuieses Sevapumant Co. : 
Niagara Fale, Saltville. "Ve. Trade Mark 9009 Harris Trust Bldg. Chicago 
- “Eagle-Thistle” Brand of Products P ] ti in all forms 
Pure Liquid Chlorine a Inum for all purposes 


PLATINUM SCRAP PURCHASED 


BAKER & CO., INC. 


Murray & Austin Sts., Newark, N. J. 


There is no substitute for 


BISHOP PLATINUM 


All our Ware is made from Platinum especially refined 
for the purpose and is thoroughly dependable. 
Platinum Scrap Purchased or Exchanged 


J. Bishop & Co. Platinum Works 
Malvern, Pa. 


If you have a problem to solve write us 
and get advantage of our Technical De- 
partment. 


LABORATORY SUPPLIES 
1894 — CHEMICALS — 1920 


A. DAIGGER & CO. 


54 W. Kinzie Street, Chicago, III. 
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Special Notice 


We have recently added a 
filter cloth department to our 
factory. Let us quote on your 
requirements either in service 
cloths or in rolls. 


SPERRY FILTER PRESSES in the 
plant of theHEATH MFG.COMPANY 


The Heath Mfg. Co., of St. Louis, is using two Sperry Fil- 
ter Presses for dye filtration. This photograph shows one of 
them in detail. 

“Results from these Sperry presses have been very good,” 
said the man in charge of the filter press department. ‘“Mainte- 
nance costs are low, and their performance has been highly satis- 
factory in every way.” 

The Sperry Enginéering Service offers an immense fund of 
practical and valuable data to users of filter presses. Write for 
details and a copy of our latest catalog. 


D.R. SPERRY & CO. 
Batavia (Near Chicago) III. 
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ZENITH FILTERS 


THE WORLD’S BEST FILTERS 


are 


Competitive tests SSS To use Zenith Fil- 
prove that Zenith _- se ters is to insure 
Filters are far su- against waste by in- 
perior to all others Aube competent labor, loss 
for efficiency and as. from inefficient ap- 
economy of opera- paratus and constant 
tion, for strength, St expense for repair 
durability and all- * and renewal. 
(Patented) 


Zenith Rotary Filter 


INDUSTRIAL#FILTRATION CORPORATION 


Laboratories, 22 East 16th St., New York City 


Offices: 115 Broadway, New York City 


BRITISH AGENTS. Williams & Pell, 
5 Chancery Lane, London, W.C.2, Eng. 


FRENCH, ITALIAN AND SWISS AGENTS: 
Societe Americaine de Filtration Industrielle, 
3 Rue Carnegie, Marseilles, France. 


a “ar? 
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Do Filtration Problems 
Bother You? 


For nearly half a century we have been 
solving such problems for the Chemical 
Industry. The 


Press 


with its accessory equipment is constructed for 
just such purpose. 

We shall be glad to show you how easily and 
economically your materials can be handled. 


John Johnson @mpany 


General Offices: 
200 37th Street, Brooklyn, N. Y. 
Works: Bush Terminal 


KELLY FILTERS 


(Patented) 


EMIL. E. LUNGWITZ 


General and Exclusive Licensee to the 
Kelly Filter Press for all industries, 
with certain exceptions in the entire 
United States East of Colorado. 


United Filter Corp., New York City, owners of patents. 


Filtration Engineers, Incorporated 
Consulting, Service, Sales Engineers 
ARTHUR WRIGHT, President 
253 Broadway, New York 


Buffalo Apparatus Corporation | 


Laboratory Apparatus 
and Chemical Reagents 


Write for eur 1919 Catalogue 
192 Main Street, Buffalo, N. Y. 
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“United” Side Feed Washing Type Plate 


The illustration at the right shows one of the 
many types of presses we build. 

This side feed washing type unit does away with 
the necessity of cutting holes in filter cloth and 
this increases life of same. 

Iron filter presses of all types for general use— 
wood presses for acid filtration. Machine work un- 
excelled. 


The installation of one United Press will quickly 
convince you of our claims. 


Write for Bulletin 50-X, 
sizes, etc. 


showing types, 


‘| cio prevents cutting of the filter cloth. 


Save Filter Cloth Expense 


This is what United Filter Presses will 
do for you. 


( NOTE—The patented smooth surface here does away with sharp edges 
This is the point where filter 
cloth gives out when used on the ordinary plate and frame filter. 


Side Feed, Open Delivery Washing Type 


UNITED FILTERS 
CORPORATION 


Kelly and Sweetland Pressure Filters, American Continuous 
Filte Filter Presses, Sweetland’s 
t Metallic Filter Cloth. 
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Chicago Salt Lake City Los Angeles San Francisco 


Multiple Unit Furnaces Crucible 


Electric Organic Combustions 


Unusually high temperatures can be 


CENTRAL SCIENTIFIC CO., Chicago 
DENVER FIRE CLAY CO., Denver, Colo 
LYMANS. Ltd. al. 
E. H. SARGENT & CO., Chicago. 

EIMER & AMEND, New York. Pittsburgh. 
BRAUN-KNECHT-HEIMANN CO., San Francisco. 
BRAUN CORPORATION, Los Angeles. 


y. 
CANADIAN LABORATORY SUPPLIES CO., 
ARTHUR H. THOMAS CO., Philadelphia. 


Ltd.., 


General Office and Works: 


Branch Office: 25 Church Street, New York 


Muffle Furnaces 


—a & SMELTER SUPPLY CO., Denver, El Paso, Salt Lake 


Toronto, Ont. 


ELECTRIC HEATING APPARATUS CO. 


Multiple Unit Furnaces and Heating Appliances 


123-125 Sussex Avenue, Newark, N. J. 


ADVANTAGES OF THE 
MULTIPLE UNIT PRINCIPLE 


AS APPLIED TO 


Combustion Furnaces é' 
Multiple Unit Electric Hot Plates 


Furnaces 


The different units of the furnace can be manipulated independently, offering 
great flexibility and economy of operation. 


A burned-out unit can be quickly replaced without disturbing the other units. 


safely used. 


The many types and sizes of Furnaces and Hot-plates which we build are listed 
in our catalog and are carried in stock by 


MUFFLE FURNACE 
Front Head removed, showing ease of renewal of units 
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-AGENERAL LINE OF 
CARBON PRODUCTS 


June 30, 1920 


HIGH-GRADE CLEARFIELD 
COUNTY FIRE BRICK 
AND DUST 


BRANDS CAPACITY 
“CRESCENT” 275,000 
“LUMBER CITY” : 
“LIBERTY” Nine-lnch 
“FORD” equivalent 
“BICK” daily 


PRODUCTS 

Iron Cupola Linings 

Malleable and Air Furnace Materials 
Core Oven and Annealing Furnace Brick 
Glass Furnace Regenerators and Lebra_ 
Vertical and Rotary Lime Kilns 
Cement Rotary Linings 

Clinker Rotary Linings 

Cement Cooler Linings 

Enameling Furnace Linings 

Brass Furnace Materials 

Refractory Ground and Batch Clays 
Calcined Flint Clay Grog and Dust 
Crude Crushed Flint and Soft Clays 
High Duty Special Shapes 


Crucible Furnace Linings 

Blast Furnace Linings 

Hot Blast Stove Linings 

Stove and Furnace Pipe Linings 
Open Hearth Regenerator Materials 
Coke Oven Regenerators 

Soaking Pit Materials 


Heating Furnaces, Clay Refrac- 
tories Only 


Gas Producers and Flue Linings 

Boller Settings 

Ladle Liners 

Puddling and Busheling Furnace 
Brick 


Forge Furnace Linings 


CRESCENT REFRACTORIES 
COMPANY 


Curwensville, Clearfield County, Pennsylvania 
Plants: Curwensville, Pa. Lumber, Pa. Clearfield, Pa. 


AERO 


Pulverized Coal Equipment 


Backed by the longest successful service 


The Aero Pulverizer is a complete pulverized 
coal plant in one machine. 


Built in five standard sizes ranging from 600 
pounds to 5000 pounds per hour. 


Write for Literature. 


The Aero Pulverizer Company 
120 Broadway, New York 


COAL 
_” ‘SAVE LABOR 
“SAVE MATERIAL 
POWERS 
HEAT REGULATION 


Your employees, in office or shop, work better, with fewer mistakes and 

accidents when the room temperature is automatically kept right. Wr 
Automatic control in processes involving heat saves labor and material. 
Controlling heat at the point of use saves coal and labor, 

besides improving output in quality and quantity. 
Ask us to prove it to you at our risk. 


THE POWERS REGULATOR CO. 
L Specialists in Automatic Heat Control 

$66 Architects Bldg., New York 

2727 Greenview Ave., Chicago 

377 The Federal St. Bldg., Boston « P 
The Canaaian Powers Reguiator Co., Ltd. 

Toronto, Ont. LA 
1211 


As 


A 


pu 


= un 


Apply steam power 


losses, with highest efficiency and with greatest sim- 
plictty and reliability. 
isti 


= State conditions of use, and literature or 
will be sent. 


De LAVAL STEAM TURBINES 
AND SPEED-REDUCIN(, GEARS 


directly to generators, centrifugal 
mps, blowers and compressors, without intermediate 


Efficiencies ar! other character- 
cs of De Laval machines are guaranteed, and each 
it is tested before shipment 

suggestions 


DE LAVAL STEAM as co. 
TLiNTON, N. 


The Schaeffer & Budenberg Mfg. Co. 
Brooklyn, N. Y. 


Makers of S. & B. Gauges for 
Draft, 


Pressure, Vacuum and 
Record it r tit scen Thermometers. 
ters, 
“Columbia” Recording Gauges, 


mometers, etc., etc. 


PIONEER ALLOY PRODUCTS 
SPECIAL 
METALLURGICALLY CORRECT 


PIONEER ALLOY PRODUCTS COMPANY 
16601-11 Euclid Ave., Cleveland, Ohio 
On Four Acres of Ground 


NORTHRUP PYROVOLTER 


An Accurate Pyrometer 
PYROLECTRIC INSTRUMENT CO. 
Pyrometric and Electrical 
Precision Instruments 


636-640 East State Street, Trenton, N. J. 
Write for Literature 
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A 100% GUARANTEE 


HAGAN c American New Model) 


UNDERFEED STOKER 
FIRED FURNACES 


Make no payments on Hagan (American New Model) Under- 
feed Stoker fired furnaces until these guarantees have 
fulfilled: 


Fuel saving over hand firing—15% to 50%. 
Saving over cost of producer gas—30%. 


Heat units from each ton equal to from 23,0000 to 25,000 
cubic feet natural gas. 


Heat units from 12 to 14 ponnds common slack coal, equal 
to one gallon fuel oil. 


Upkeep cost, including power and labor, will not exceed 17 
cents per ton of coal consumed. 


Geo. J. Hagan Co. 
Peoples Bank Bldg., Pittsburgh, Pa. 
Sales Agents for Combustion Engineering Corp. 


CHEMICAL AND METALLURGICAL ENGINEERING 


Oil [Burners that Burn all 
the Oil 


You'd be using oil burners in your furnace 
today if they burned ail the oil steadily, eff- 
ciently, without high pressure air to atomize it. 


Well—Maxon Premix Burners do exactly that! 


Steady heat supply—steady, complete combus- 
tion, 


Write for details today—and ask about Maxon 
Premix Gas Burners, too. 


Our engineers will help you instal the proper 
burners on your furnaces. 


Maxon Furnace & Eng. Co. 
Muncie, Indiana 


New York Chicago Pittsburgh 


Cleveland 


DETROIT 
| Rocking 
| Electric 

Furnace 


The Modern Method 
of Brass Melting 


Highest Efficiency ‘Lowest Losses 

Maximum ProductionMinimum Cost 

Used by the f Rolling Mills, Foundries and Refining Plants 
in the information, 


oremost 
World. A post card will bring you the 


DETROIT ELECTRIC FURNACE COMPANY 
642 Book Building Detroit, Mich 


HYTEMPITE 


(Reg. U. S. Pat. Off.) 
A Highly Refractory Cement for 
Lining and Patching CUPOLAS, 
Cupola Spouts, LADLES, 
Pit Furnaces, Making 
Rammed-in Linings and 
SPECIAL TILE and asa 
Core Wash. It air- 


sets, stands high temperatures, 
and has great binding strength. 


QUIGLEY Faraace specialties Co. Inc. 25 Dey St. NEW YORK 


HARBISON-WALKER 
REFRACTORIES COMPANY 


Manufacturers 


PITTSBURGH, PA. 


‘*It pays to rotate’’ 
The Booth Rotating 
Electric Furnace 
THE BOOTH ELECTRIC FURNACE CO. 


(formerly Booth-Hall Co.) 


332 West Madison Street, Chicago, III. 


Transmission Towers 


Rennerfelt Electric Arc Furnace 


Operates on a new principle. Are acts on the 
bath in a \arge flame. Widely used for making 
steel, melting brass, copper, niekel and ferro 


manganese. Built in the following sizes: 300 
Ibs.. 1000 Ibs., one gross ton, 
3 gross tons, 


HAMILTON & HANSELL, INC. 
Park Row !"dg.. New York 
Address Foreign Inquiries to A. B. ELEKTRISKA U@NAR, Stockholm, Sweden, 


2 gross tons and 
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| Powder- coalify! 


It’s not in the dictionary—but it 
means adapt pulverized fuel to 
your process. 


Low grade coals may be efficiently 
burned; high grade coals burn 
with greater heat and economy, 
when pulverized. 


Our fuel burners are designed to 
facilitate their adjustment to any 
type of industrial furnace. They 
operate under one air system at 
low pressure. Feed is uniform; 
heat is always under perfect con- 
trol. 


You'll find powdered coal cheaper 
and more efficient. 


Let’s show you how to “powder- 
coalify.”. We are experts on fur- 
nace work and fuel economy. 


American Industrial Engineering Co. 
Monadnock Block CHICAGO, ILL. 


ENGINEERS MANUFACTURERS CONTRACTORS 


Specializing 
on the 
Manufacture of 


Highest 
Quality 
Electrodes 
for 


Electric 
Furnaces 


Republic Carbon Co. Inc. 


NIAGARA FALLS, N. Y. 


C. W. LEAVITT & CO. 


3@ Church St., New York 
Agents for 
GIROD ELECTRIC FURNACE 
and FERRO-ALLOYS— 


PULVERIZED COAL EQUIPMENTS 
FUEL OIL EQUIPMENTS 
FURNACE EQUIPMENTS 


FULLER ENGINEERING COMPANY 
ALLENTOWN, PA. 


Gren 


Co., East Chicago, tad, 


Moore Rapid ’Lectromelt Furnaces 


—for ferro-alloys, carbide and smelting 
—for steel, cast or malleable irons 

—for brass, bronze and non-ferrous metals 
are the most rapid and efficient furnaces made. 


* Pittsburgh Electric Furnace Corporation 
Pittsburgh, U. S. A. 


BRICK 


AZOLITMIN, C. P. 


Solution and Powder 


LITMUS, CONCENTRATED 
Cubes, Powder, Purified Powder 
THE WILL CORPORATION 


Laboratory Apparatus—Chemicals—Glassware 
ROCHESTER, N. Y. 


THE MERRILL PROCESS 
OF INDUSTRIAL HEATING 


For the quantity production of quality products 
with safety and economy 


PARKS-CRAMER COMPANY 


Engineers and Contrectors 
Boston Charlotte 


Fitchburg 


DON’T EXPERIMENT—BUY 
COATESVILLE BOILERS 


Coatesville Boiler Works 


Manufacturer 


New York, 30 Church St. Coatesville, Pa. Philadelphia, Morris Bidg. 
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CHAIN DOORS 


Hinder chilling furnaces in winter 
when charging 
“‘Keep Cold Out and Heat In’”’ 


E. J. CODD CO., Baltimore, U. S. A. 


toker 


a complete system 


The 


more than a “Stoker,” 
of scientific combustion 


American Engineering Company, Philadelphia, Pa. 
The Taylor Stoker Co., Ltd., Toronto, Canada. 


ELECTRIC OVENS 


are made in several sizes and styles. 
Approved by National Board of Fire 
Underwriters. Used by most im- 
portant laboratories of the Federal 
Government, educational, scientific 
and manufacturing plants at home 
and abroad. 


THERMO ELECTRIC COMPANY 


Johnson St., N: 


FREAS 


They’re 
“Custom 


Made” 


100,000 volt Trans- 
former for Cottrell 
System of Precipita- 
tion. 


The research worker in the 
chemical, metallurgical or ex- 
perimental laboratory requires 
transformers built to meet his 
special needs. 
For many years we have been 
building these “Custom Made" 
transformers and our organiza- 
tion is equipped to handle your 
ae. no matter how diffi- 
cult 

try to use an ordinary 
transformer for ‘‘special uses?" 
This is sure to prove unsatis- 
factory and may entail loss of 
product, high cost of produc- 
tion and expensive delays. 


Let us figure on your requirements. 


Laboratory Furnace 


Transformer 
The American 
Transformer Company 
Ui) Office and Works: 


182 Emmet Street, Newark, N. J. 


i ELECTRIC FURNACES - PYROMETERS 


Hoskins Electric Furnaces and 


of modern plants and 


Pyro 
their laboratories. Write ‘to 


meters found in the majority 


Hoskins Manufacturing 


Company Detroit, for complete information. 


MOnel metal 


Non-corrodible—strong as steel—tough and ductile. 3 
stands acids, high temperatures, erosive action of 
gases and superheated steam. 

THE INTERNATIONAL NICKEL COMPANY, 
43 Exchange Place, New York, N. Y. 


Lead Lined Vacuum 
Apparatus 


OAKLAND COPPER & BRASS WORKS 
7°-hand Kirkham Sts. 


Oakland, Calif. 


The Wedge Mechanical Furnace (Ptd.) Laboratory Supplies D Oi! Burners 
For Roasting Refractory Ores Fire Clay Products as KC: a Metallurgical Furnaces E 

The Wedge Mechanical Furnace Co. THE DENVER FIRE CLAY COMPANY = 
Greenwich Point, Philadelphia é Denver, Colorado, U.S. A. = 

: New York Office: 50 E. 41st St. Utah Dept., Salt Lake City E 


Radiator Caps 
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Positive Control 
Refrigeration 


is a method of maintaining constant temperature without 
constant attendance. It gives complete dependable 
control of the chemical processes for which it is used. This 
most efficient and necessary feature for best results in 
refrigeration has made Vogt Equipment the favorite with 
the leading Chemical Industries. 


The economical advantages of Vogt Machinery aregassured by its salient features—Reliability— 
Adaptability—Lasting Quality of Material—Master Workmanship. 


Our Engineering Staff is at your service for soloing your refrigerating problems. 


HENRY VOGT MACHINE CO., LOUISVILLE, KENTUCKY 


MANUFACTURERS 
BRANCH OFFICES—NEW YORK, CHICAGO 


EDIBLE OIL 


SOLVENT 
EXTRACTION 
PLANTS . 


ELEVATORS 
CONVEYORS 


For handling raw or finished material. 


Screw, belt, apron, pan, and cable 
conveyors. 


Bucket elevators with or without 


casings. ac 
H. W. CALDWELL & SON CO. OO ty 
17th St. and Western Ave., CHICAGO 820 Exchange St., Union Stock Yards 
50 Church Street, 709 Main Street, 


New York City. Dallas, Texas. 


lagitator Driving Yokes 
' No. 313 for closed tanks and 
kettles with dished head. Easily 
mounted on legs forged to suit 
container. 
Bulletin 1-C, 


Nickle Engineering Works 


Saginaw, Mic 


Skip cars for any purpose, 
to meet any conditions—this 
type is but one of a hundred 


Boston Chicago Detroit Philadelphia Pittsburgh 


or more kinds of industrial ‘ 
cars for every service. 
Tell us what you move. 
: YORK MANUFACTURING CO. 
YORK, PA. 
Wee Refrigerating Plants for the Chemical Industry 
47 Dey St., New York—Works: Easton, Pa. Problem 
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SEARCHLIGHT SECTION 


DMT CHEMICAL AND METALLURGICAL 


Think SEARCHLIGHT Fir st 


ADVERTISING RATES 


POSITIONS VACANT—Business Opportuni- ADD 5 WORDS for box number in undis- ADS IN DISPLAY TYPE-—Space is sold by 
ties and other undisplayed ads, 8 cents played ads if replies are to any of our the inch (30 in, to a page), the price 
a word, minimum $.00 an insertion. offices. There is no extra charge for depending upon total space used within 

»~OSITIONS WANTE Sunless work forwarding replies. : a year, some space to be used each issue, 

D—Evenin 

. wanted, tutoring and other undisplayed DISCOUNT OF 10% if one payment is RATE PER INCH for ads in display space: 
ads of individuals looking for employ- made in advance for 4 consecutive inser- lto 3 in., $4.50 an in, 15 to 29 in., $3.90 an in, 
ment, 4 cents a word, minimum 75 cents, tions of undisplayed ad. 4to 7 in., $4.30 an in 30 to 49 in., $3.80 an ir 
payable in advance, 8 to 14 in., $4.10 an in 50 to 99 in., $3.70 an in 


POSITIONS VACANT POSITIONS WANTED 


| 
<HEMIST, familar with market conditions In Replying to Blind Ads | > 
| 


CHEMIST, college graduate, age 23, single; 
of chemicals, to handle market pages of now employed ; two years’ excellent expe- 


number in the ad and also local address 


of a chemical trade publication in New be careful to put on envelope the key :| Tience in analytical work, wishes to locate 
newspaper work necessary. State all | & Met. 


qualifications, salary wanted, etc., in first 
letter. P-778, Chem. & Met. Engrg. 


10th Ave. at 36th St., New York. 


York. Some experience in writing or of office to which reply is sent. | in southern California. PW-781, Chem 
935 Real Estate Trust Bldg., Phila. 


| CHEMIST, 24, university graduate with 


- one year of post-graduate work, desires 

SRADUATE chemist thoroughly experi- permanent position; some commercial 

enced in the commercial manufacture of 1570 Old Colony Bidg., Chicago. experience; would consider work not 

Azo dyes. Must be abie to produce Azo 531 Rialto Bldg., San Francisco. purely chemical. Address Box 768, Yale 

dyes of the highest quality and be capable | Station, New Haven, Conn. 

of taking complete charge of this depart- - 

ment. To chemist who can prove his Important | CHEMIST, assayer and executive assist- 

ability and to whom opportunity rather | Original letters of recommendations or ant, desires onl responsible position. 

than initial salary is the chief considera- other papers of value should not be en- :| Louis Bernabo, . Dodge, Iowa. 

tion, a very attractive position is open. closed to unknown correspondents — send 

State experience in detail and salary ex- copies. | 


CHEMIST-SUPERINTENDENT — Young 
man, assistant superintendent large fac- 
tory, eight years’ experience in acids, 
heavy chemicals, and electro-metallurgy, 
desires position as superintendent or 
assistant in chemical plant. Will con- 
sider position as chief chemist or in re- 
search. With present company four 
years, two years in present capacity, two 
as chief chemist. Good reasons for de- 
siring change. Am married, age 29. 
PW-647, Chem. & Met., Real Estate 
Trust Bldg., Philadelphia, 


pected. Information given will be strictly 
confidential. P-779, Chem. & Met. 


HIGH-CLASS mechanical draftsman want- POSITIONS WANTED 
ed for refinery design and detailing; neat, 
accurate and experienced, preferably in | 
oil, piping or boilershop work. Also engi- 
neer with several years’ experience and 
ability in design. Give full details, edu- 
eation, experience and salary; good op- 
cease. Apartado No. 162, Tampico, 


CHEMICAL engineer, university graduate, 
age 26; 24 years’ experience in organic 
research and plant operation, desires po- 
sition in similar capacity with company 
who demands results; business education, 
alive ; moderate salary to begin. PW-734, 
& Met., Leader-News Blidg., Cleve- 

MAN with technical education wanted, ex. | 
perienced in the operation of industrial CHEMICAL engineer, good executive, ex- 


CONSULTING chemical engineer, Ph.D., 
experienced in developing, construction 


i rating plants > me 
fermentation processes. Only those actu- perience white and red metals, paints, 
ally having had such experience will be pigments and heavy chemicals; present = grease extraction. organic products, utili- 
considered. P-766, Chem. & Met. employed ; desires new connection. PW- | f ; ' 


zation of waste products, desires connec- 


744, Chem. & Met. tion with firm who require a manager, 


FOUNDRY chemist, seven years’ e xperience 
in foundry as helper, molder, coremaking. 
cupalo, machine, clerical and chemical 
work; one year as assistant in govern 
ment laboratory: 18 months analytical 
and control work in iron and steel lab- 
oratory; prefer city 50,000 to 200,000; 
conditions and vicinity PW-782, 
Chem. & Met., old ( solony Bldg., Chicago 


CHEMICAL engineer, graduate Columbia ; 
several years’ experience intermediates, | 
EMPLOYMENT SERVICE dyes and pharmaceuticals, both in lab- 


oratory and plant; capable of directing | 


both research and large scale production 
EXECUTIVES qualified for salaries of Have had selling experience and possess 
$2500 to $25,000 and upwards, are in- practical executive ability; desires posi- | 
vited to communicate in strict confidence tion on technical staff of progressive con- 
with the undersigned, who will conduct cern. PW-783, Chem. & Met. Energ. 
preliminary negotiations for such posi- 


SUPERINTENDENT for wood distillation CHEMICAL engineer, 27, university gradu- | ‘¢chnical executive, construction engineer 
plant located abroad. P-791, Chem. & ate; five years’ experience in investiga- sud ae aa on 
Met. Engrg. tion, construction, operation of chemical | PW 786 Chem Met r 

and electrochemical plants. Desires posi- | News Bldg. Cleveland. 

YOUNG chemical engineer wanted as gen- tion in or near New York City. Salary edn He . : a 
eral assistant to works manager in $200 per month. PW-750, Chem. & Met. 
developing manufacturing business. Must | ————— : EXECUTIVE, general superintendent, ex- 
be prepared to undertake analysis, re- ©HEMICAL engineer, 1920 graduate East- ceptional experience, management, engi- 
search or plant work as required; engi- ern university, age 22, usual training, | neering and construction ; a and 
neering and drafting experience desirable. average intelligence, desires position. PW-| industrial plants ; avai lable June 2 Ww. 
National Oil & Products Co., Harrison. 789, Chem. & Met. Engrg., Real Estate | 774, Chem. & Met. 

New Jersey. Trust Bldg., Philadelphia. 
| 


INVE STIGATION chemist desires to get in 


tions. Tne procedure used is peculiar CHEMIST. age 24; analytical, electroplat- 


| 
| 
| 
all others; and is constructive ona initi- experience: would like to locate in New | chemist or electro-chemist, one to three 
| 
| 


to this service. differing essentially from = ing, plant control and manufacturing touch with a concern requiring a trained 
ative; applied individually; and in no York City or vicinity. PW-793, Chem. & days per week, to exploit or perfect for 
way jeopardizing present connections. Met. Engrg. mulae wine 
Pstablished 1910. Send name and address — of vos ity, 
oratory -785, 1em. & Me 

and employed, wishes to change for good 
York. reasons: experienced particularly in the METALT LURGIST and chemist; eight 
manufacture of soap and glycerine and | vears practical 
tai STITUTE in the refining of vegetable oils; salary | in the custom smelting of copper, lead, 
N. ¥. not under $4,000. PW-784, Chem. & Met. | leady-copper ores and _ mattes, and refinery 
School of Science and Technology Energ., Leader-News Bldg., Cleveland. single. PW sae 20; 

Industrial Chemical Engineering single 7.790. Chem. & Me Snere. 

trial Mechanical Engineer! CHEMIST and metallurgist experienced in ; 

ecaiee Gann Technical o_o a wide field: for many years chief chem- | METALL URGIC. AL chemfst, married, 14 
designed to afford an efficient training in the ist for a large iron company, desires a| years practical experience, 4 years chief 
shortest time consistent with thoroughness. Low position as chemist or superintendent in| chemist and engineer of tests, desires 
tuition. Liberal entrance requirements | metallurgy or chemical manufacture.| similar position; Middle West. PW-775 
Circular of Information on request PW-787. Chem. & Met. Engrg Chem. & Met., Old Colony Blde., Chicago 


60 = June 30, 1920 
SEARCHLIGHT SECTION Chem. & Met. Ene 
POSITIONS WANTED Ww 
SU P R N'T ND NT or executive position anted for Immediate Delivery 
uf olle graduate; eight years’ 
experi | dling manager ‘norganic |—-Oil Burning Locomotive, about 20 tons weight. 
chemical plants; ecialties, continuous 
operation of equipment and production LZ- -Locomotive ( ranes, $ wheels, 15 tons capacity each, 


PW-776, Chem. & Met 


WORK WANTED 


LANTERN les and photographic copies 
‘4 made from drawings, blue 
rint photographs, half-tones, ete M 


Slavin, 1220 Kings Highway, Brooklyn 


WANTED 


Chemical Magazines Wanted and For Sale 


Chemical & Metallurgical 
American Chemie 


ring, the 
publications, 


Engines 
il Society 


4()-ft. beam, preferably Browning & McMyler. 


each. 


6-—Flat Cars, equipped with hand brake, about 15 tons 


All for standard gauge track complete and ready to operate. 


RICHARD AIREY, 94 FULTON ST., NEW YORK CITY 


WE BUY 


Laondor Journal others domestic and L I UM 
foreign Is. Login & Son, 152 East 23rd P AT N 
Street, New York, N. Y | = In Any Form 
| 3 At Merket Values 
Abbis KRefractometer Wanted | = CHECEL JEWELRY CO 
Must be in first-class condition. Ports- | 3 612 Buclid Ave., Cleveland, Ohio 
mouth Cotton Oi Refining Corp., Ports- | = 
outh Va 
| 
‘VANTED 
FOR SALE : 
SCRAP PLATINUM 
Commercial Laboratory For Sale | Band oot 
Commercial laboratory in. growing indus- | : We will forward cash in return. 
PAUL G. NIEHOFF & CO.. INC. 
FS.79 & Met Leader- | 


Cleveland 


Metaliurgieal Labor 
232-242 Fast Ohio 8&t., Chicago, m 


WANTED 


2—Reducer Kettles, 800 and 1600 gals. 
4—Sulphonators, 400 to 900 gals. 
4—Nitrators, 400 te 900 gals. 


2—Sweetland and 3—Plate and Frame 
Filter-Presses, 24 in. or 30 in. 
Reply, giving lowest price and lo- 
cation in first letter. 


w555—Chem. & Met. 
10th Ave. at 36th St. 


Engineering, 
New York City. 


FOR SALE 


PLANT 


‘ully equipped plant suitable for manu- 
a ture of heavy chemicals or metals can 
be dapted to the requirements of foundry 
practice for small castings Originally de- 
ed for lixiviating process for extraction 


of rare metal compounds and for reduction 
Premises include thor 
date Chemical Laboratory and 

uipment for manufacture of pure chem- 
lew Very advantageously located to 


ibor and railroad facilities, with available 


of pure metals 


ouchly up-to 


power, gas and water Plant for 
rerly perated by the Primos Chemical 
Company it Primos Delaware County, 
I ’ ht oo from Broad Street 
Station. Philadelph on the Philadelphia, 
Baltimo ind Ww ashington Dvision of the 
Pennsylvania Railroad For further par 
ticular write or have representative eall 


Vanadium Corporation of 
America 


Primos, Delaware Co., Penna. 


FOR SALE 


CHEMICAL PLANT 


ball mills, 


both steel 


equipped with number 


of tanks with agitators, 


and wood. filter and box 


filter 


and revert ber atory furnace, 


press, 
vacuum pump, steam boiler, 
suitable 
for manutacturing many inorganic 
products. Within 
twenty miles of New York City; 
good 


or organic 
transportation facilities by 
rail, boat or truck; plant now in 
operation ; available after July first. 


B.O.769 
at 10th Ave 


Apply 
St 


Chem, & Met 
New York City 


WE WANT YOUR PLATINUM SCRAP 


IN ANY FORM 


We pay highest market price, make prompt returns and hold goods for your approval 
Gold, Silver and Platinum always on hand. 


Pure 


Industrial Diamonds and Precious Stones bought. 


=: I. MILLER, Smelter and Refiner, 252 Colonial Arcade, Cleveland, Ohio 


Electric Furnace Ferro-Alloys Plant 


with Crushing and Sizing Equipment, 


operated and 
operated about one 


machinery in plant. 


is practically new, having only 


Will 


year. 


just as it was 
been 


sell as a whole or 


FRANK M. GORSUCH, 522 LIGHT ST., B/ |. TIMORE, MD. 


WANTED 


Petrographical 
Microscope 


Must be in first-class condition and 
fully equipped with the necessary 
accessories. Kindly address reply 
to the Research Division. 


NEW JERSEY ZINC COMPANY 


Palmerton, Pa. 
Attention: Frank G. Breyer. 


Cash for Your Platinum 


Ship to us by mail or express, any large or 
small amounts of platinum. We buy new 
or broken platinum crucibles, covers, dishes, 
wire, contact points, ete, We also buy 
solutions containing the precious metals. 
We buy gold or silver in any shape or form, 
also mercury or palladium Residues con- 


taining the precious metals refined and 
purchased. Send now Cash is sent same 
day goods received, by registered mail. 


Bank references and satisfied customers all 
over the world. Nothing too large or too 
small, everyone welcome to ship to us. 
Highest prices assured. 


THE OHIO SMELTING AND REFINING 
COMPANY 


291 Lennox Blidg., Cleveland, Ohio, U. 8S. A. 


FOR EVERY BUSINESS WANT 
“Think SEARCHLIGHT First’? 
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Chem. & Met. Eng. 


SEARCHLIGHT, 


cago. 


dition. At a sacrifice. 


CHEMICAL ENGINEER 


SHARPLES CENTRIFUGAL 
CLARIFIERS 


Nine No. 6 turbine driven Sharples Centrifugal Clarifiers, complete 
with extra bowls and all accessories, for immediate delivery from Chi- 
‘These have been used only a few hours and are in perfect con- 


WILLIAM D. NEUBERG 


LYTTON BLDG., CHICAGO, ILL. 


Steel Tanks, 2,000, 
1—400 gal. Direct Fire Still with vacuum 


pump 
gai. Nitrator 

Copper Stills. 

S—Centrifugals, 16-in., 30-in 40-in., 48- 
in 

3—Oliver Filters, 6-ft, x 6-ft., ft. x 6-ft., 
x 

I—No. 30. No. 150 Kelly Copper Filters 

1—No. 9 Sweetland Filter. 


{Let us have your inquiries 


FOR SALE 


3,000 gal. | 


| 


Tanks —Stills—Kettles—Nitrators 


CONSOLIDATED PRODUCTS COMPANY, INC. 


38 Park Row, New York 
Warehouse: West Side Ave. Station, Jersey City, N. J. 


1—30-in. x 30-in. Sperry Filter Press 


1—S-in. Smith Vaile Filter Press 
1—5-ft. x 25-ft. Rotary Vacuum Dryer 
1—No. 28 Va. Shelf Dryer, Devine 
1—~3-ft. x 25-ft. Rotary Vacuum Dryer 
1—No. 11 Devine Shelf Dryer. 
4—100-gal. Jacketed Kettles 


1—00-gal. Jacketed Kettle 
i—4 x 10-ft. Drum Dryers. 
10—5,.000 to 12.000 Steel Storage 
1—11.000-gal. heavy storage tank 


Tanks 


Telephone: Cortland 7506-7 


61 
IMMEDIATE 
DELIVERY 


tubular Boilers, quadruple butt strapped 


riveted, 175-hp. each 

6—72 in. x 18-ft. A. M. B. Return 
Tubular Boilers, triple butt-strapped 
riveted, 150-hQp. 


FEED WATER HEATER 
STACKS 


2—90-ft. x 48-in., %-in. plate. 
i--80-ft. x 42-in. %-in. plate. 


PUMP 


1—Deane of Helyoke 16-in. x 10%-in. x 
18-in. Tank Service Pump. 


DERRICK 


—Complete Coal or Stene Unloading Der- 
rick. consisting of latticed steel) mast 
and boom, clamske!! bucket, 10 
x 12 D.D., DC. Haiss high-speed engine. 
The above equipment may be inspected 
at 450 Greenpoint Ave., Brooklyn, N. Y 


35 tons 65-lb. A. S. C. E. Relaying Rails. : 
Approximately 700 tons original 48-Ib. = 
. Relaying Rails with Angle Bars. Im- 

mediate delivery. : 
A large tonnage of Rails for Structural =: 
and concrete reinforcing purposes. 


Complete with bars to match 


M. C. FAIRCHILD & CO., Inc. 
347 Madison Ave., New York City 


FOR SALE 


24 Open Top Steel Tanks, 7-ft. 3-in. diam., 
t-ft. 6-in. deep. of 7/16-in. plate. 
10—Steel Frame Flat Cars, 36-in. gauge. 

roller bearings. 
210 pes., 1-in. Duriron Pipe in 3-ft. lengths 
with plain ends. 
143 Duriron Elbows 1-in. with plain ends. 
62 pes. 1-in. Duriron Pipe, 8-in. long, 
flanged at one end 
Duriron U Bends, Goose Necks, steam jets. 
50—Duriron Agitators 3-ft. wide, 5-ft. long 


= S arms. 

Grate ‘R" Filtros Plates, 12 x 12 x 

2-1n. 

= 168 Pes. Slate 24 x 28 x 1\%-in. 

= Y-—Sullivan, steam driven, single stage. 

$ straight line Air Compressors Class 

= 345 cu.ft. capacity, 120-Ib. air 
pressure 


All the above new and in original crates, 
delivery Rouse’s Point, N. Y. 


“rite to the St. John Dry Dock and 


Shipbuilding Co., Ltd., Drummondville, 
Quebec, for all particulars. 


St. John Dry Dock and Shipbuilding 
Company, Ltd. 
Drummondville, P.Q. 


Rotary Dryers For Sale 


3 Rotary Dryers, 4-ft 
gear driven, 


diameter, 30-ft. long, 
complete with furnace irons. 


McDERMOTT BROS. CO. 
Allentown, Pa. 


MACHINERY BARGAINS 


Our warehouses are stocked with 1.000 
Boilers. Engines, Pumps, Generators, Ma- 
chine Tools and other machines, for prompt 
shipment; rebuilt and guaranteed. 


WICKES MACHINERY COMPANY, 
Jersey City, N. J. 


CHEMICAL EQUIPMENT 


of every description always on hand 


CONTINENTAL MACHINERY CO. 
50 Chur ~b Street, New York City 


CENTRIFUGALS 


FOR SALE 
18—40-in. Steel Basket, Tolhurst Cen- 


trifugal Extractors; Suspended 
Type. 
6—40-in. Tolhurst Extractors; Self 


Balancing Type; B. D. 
4—36-in. Tolhurst Extractors; NEW. 
5—40-in. Oil and Waste Saving Ma- 
chine Co. EXTRACTORS. 
4—24-in. Extractors. 


Machinery & Equipment Co., Inc. 
225-231 Sherman Ave., Newark, N. J. 


APPARATUS FOR SALE 


2—5 gal. Mixing Auto-Claves. 

4—35 gal. Jacketed Day Mixers. 

2—50 gal. Jacketed Day Mixers. 

3—50 gal. Galvanized Day Mixers. 

3—175 gal. Jacketed Sulphonators or 
Mixing Kettles with covers. 

4—225 gal. C. I. Jacketed Kettles. 

1—250 gal. Rapid Dissolver Mixing 
Kettle, Werner & Pfleiderer make. 

2—300 gal. Jacketed Dopp Kettles, 
with double agitators. 

1—24 in. sq. C. 1. Shriver Press. 

7—30 in. sq. Shriver Filter Presses. 

5—Westinghouse Air Compressors, & 
x 8 x 10, and 9% x 13 x 10, 

1—25 hp. Horizontal Nagle Steam En- 
gine. 

4—30 hp. Westinghouse Steam 
gines. 

5—200 gal. Galvanized ‘Tanks: new. 

16—450 gal. Steel Tanks, 5 x 4 x 3 ft. 
deep, with covers. 

2—900 gal. Jacketed, Kettles, 5 ft. dia. 
x 

6—Evaporating Tanks, 6 ft. 6 in. x 
16 ft. x 24 ft. deep. Full Jacketed. 

2—Blackmer Rotary Pumps. 

2—Root Blowers, Size No. 1. 

Se Blow-case, 3 ft. dia. x 
5 ft. 


MACHINERY & EQUIPMENT COMPANY 
225-231 Sherman Ave., Newark, N. J. 


En- 


CHEMICAL EQUIPMENT 


2—Phenol Stills, 44-in. diameter x 4-ft. 
eep 
1—Jacketed Vacuum Still, 6-ft. 6-in. diameter 


2-in 


x 6-ft. deep, with agitator. ° 
2—Cast Iron Kettles, 35-in. diameter x 36-in. 
deep. 


6—Steel Jacketed Plates 


2—qQuenching or Dissolving Kettles, 6-ft. 6-in. 
diameter x 6-ft. 6-in. deep 
i—Fusion Kettle (with agitator) equipped with 
oi] burners 
1—Rotary Dryer, 4-ft. 3-in. diameter x 19-ft 
long, made by J. P. Devine of Buffalo, N. Y 
1—New Rectifying Column or Benzol Still, 32-in 
x 26-ft. 8-in. long (with still 6-ft. 6-ir 
= deep x 8-ft. 2-in, diameter). 
1—1300-hp. Blake Heater 
1—1500-hp. Berryman Heater 
1—200-hp. Reilly Multicoil Heater 
1—1000-hp. Wheeler Condenser 
TANKS 
Lot of Open and Closed Steel Tanks 
All sizes of tanks, open and closed, suitable for 
storage of gasoline or fuel oil, in stock at our 
Boston yard 
: BOILERS 
= 9 ¥rie City Water Tube Boilers, 400-hp. each 
: i—Mass. Standard 72-in. H. R. T. Boiler 
z Also Vertical Types in Stock 
: CABLEWAY EQUIPMENT 
Ss i¢ 7 x 10 double drum Stroudsburg Engines 
: fitted with link motion; drums 24-in. x 24 
with rea one having coneave ends for 
= transversing line 
= 125,000 ft. of %-in, 1%-in. and 1%-in. Wire 
Cable 
The Perry, Buxton, Doane Co. 
214 West First St., South Boston, Mass 
THREE TAI SALE 
with Agitators and Strainers; each tank 


12-ft. x 3-ft. 6-in. x 3-ft. 10-in. deep; also 
steam jacketed copper and cast iron Ket- 
tles of various sizes; Comte. of vari- 
ous sizes; Boilers, Engines achinery 
of all kinds. : 

INTERSTATE MACHINERY CO., : 


Troy, N. Y. 


MIXERS 


We specia ize in new and used Kneading and 
Mixing Machines and are in a position to re- 
commend th: 

Right Machine for Your Purpose 


CENTRAL EQUIPMENT CO. 
1036 Detroit Savings Bank B dg. Detroit, Mich 
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“SEARCHLIGHT SECTION 


A Big Snap for Quick Sale 


At Curtis Bay, Baltimore, Md., we offer, in order to move 
quickly, the following items at bargain"prices: 


250 Carloads Beechwood Shavings in perfect condition. 
Used for generating vinegar. 

40—60,000 gal. Tank, 25 ft. x 18 ft. deep; made of 
Oregon Fir, with 2%-in. Staves. Bottoms 3 in. 
thick, sectional covers. 

Condition Al. Practically New. All staves numbered for reassembly. 

200—All Brass—-Chemical Proof Globe and Gate 
Valves; sizes from 6 in. down to % in. Mostly 
6, 5 and 3-in. sizes. All are standard makes, such 
as Fairbanks, Chapman, Jenkins, Crane, etc. 

70,000 feet 10 in. x 10 in. Georgia Long Leaf Pine Tim- 
bers in 30 ft. and 40 ft. lengths. 

20,000 feet 8 in. x 10 in. Georgia Long Leaf Pine Timbers 


in 12 ft. and |4 ft. lengths. 
The above timber is all “heart’”” wood, in Al condition. 


100 tons Bolts and 80 tons O.G. Washers, sizes of bolts | 
in. x 7 to 344 in. x 15 in.; Washers, | in. and 3% in. 


The above material is ready for immediate delivery subject to prior sale. 


Will be disposed of in lot or separately. Write for prices and particulars. 
Priced far below ow value—quick action is recommended. 


—MARYLAND WRECKING CO.,, Inc. 


Box 176 Curtis Bay Baltimore, Md. 


FOR SALE 


PRODUCTOGRAPH 
—AT A BARGAIN 


Will keep count and curve drawing 
sheet record on 20 producing ma- 
chines. 
ice, 
Original cost $600. First-class shape. 
Various spare parts included. 


Operates on 20-v. D.C. serv- 


W. A. HEFNER 
c/o McGraw-Hill Co., 10th Ave. at 369th St., 
New York City. 


FOR SALE 


One Riehle Improved 


Oil Testing Machine 


10,000 Ib. capacity. Also one white 
Souther Endurance Testing Ma- 
chine. Good condition. Dept. 206. 


Sears, Roebuck & Company 


CHICAGO, ILL. 


FOR SALE 
GAS SUPPLY OUTFIT 
for Laboratory Blaugas System 


Chipman Chemical Engineering Co., Inc. 
95 Liberty Street, New York 


FOR SALE 


June 30, 1920 
Chem. & Met. Eng. 


ONE KELLEY FILTER 
PRESS 


Type 150 with extra set of press 
frames. 


ONE BUFFALO 
CRYSTALLIZER 


Steam jacketed, 300 gailon capacity. 
UNITED STATES COLOR & 


CHEMICAL CO., INC. 
Aghiand, Mass 


STORAGE TANKS FOR SALE 


From Camp Stuart, Newport News, Va. Practically new. Used for 
storing hot water. Made of black sheet iron. Sheets %4-in. thick and 
heads 5/16-in. thick. Double riveted and tested to 200 Ib. 


250—S5 ft. x 24 in. 120 gal. capacity. 250—S ft. x 36 im., 210 gal. capacity. 
250—S ft. x 30 in, 180 gal. capacity. 250—6 ft. x 42 in., 430 gal. capacity. 
250—6 ft. x 48 in., 525 gal. capacity. 


Send for complete list of building and electrical material and power plant equipment. 


ATLANTIC SALVAGE CO., NEWPORT NEWS, VA. 


> 1—16 in. x 18 in. Erie City, 125 hp. 


02-910 Garfield Ave., 


FOR SALE 


STEAM ENGINES 


at 150 r.p.m, and 100 Ib. steam 
pressure, with rope drive, complete, 
like new. 

I—18 in. x 22 in. Erie City, 180 hp. 
at 135 r.p.m. and 100 Ib. steam 
pressure, with rope drive, complete. 


Natural Products Refining Co. 
Jersey City, N. J 


NEVER TAKEN OFF THEIR SKIDS 
ABSOLUTELY NEW 
4 CONNERSVILLE GAS BLOWERS 
(Boston Type 502 Gas Pumps) 


Displacement 19.8 cu. ft. per revolution. Weight 12,700 lbs. 
Speed 260-300 R.P.M Floor space 40 x 114 inches. 


THE IRON PRODUCTS CORP. 
90 West Street, New York City 


IMMEDIATE 
SHIPMENT 


WIRE or 
WRITE 


1—Zaremba Patent Single Effect 


EVAPORATOR 


iS-in. inside diameter by 8-ft. 6-in. high 
complete with wet vacuum pump. 
Central Dyestuff and Chemical Co. 
Newark, N. J 


“Qpportunity” Advertising: 


Think “SEARCHLIGHT” First! 
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Chem. & Met. Eng. 


SEARCHLIGHT SECTION 


Chemical Process Machiner 
IMMEDIATE SHIPMENT 


Condition Guaranteed 


We have purchased all surplus ‘Werner & Pfleiderer Mixers of the Hercules Powder Company. At our 
price, they are an attractive purchase. We advise quick action, as there are only three left. “These mixers 
were used in the manufacture of Nitro-Cellulose and are in first-class condition. 

Specification—Werner & Pfleiderer Universal Mixers, type VI, size 15, class B.B., 100 gal. working 
capacity. Cast-iron trough, jaeketed. Hinged cover. Double mixing blades, geared both ends. Screw 
tilting device. 


FILTERS AND FILTER PRESSES PROCESS MACHINERY 


1—Sweetland Filter, size No. 10, 3l-in. inside dia., 109-in. inside | 1—Devine Single Effect Evaporator, 6-ft dia., 17-ft. high, containing 
length, equipped with 43 leaves, spaced 2%%-in. center to center. 500 tron tubes 2-in. dia., 4-ft. long. Complete with Salt Filter, 
Containing 434 sq.ft. filtering area. Barometric Condenser, no vacuum pump 

1—Sweetland Filter, size No. 2, 16-in. inside dia., 36%-in. inside 1—Buffalo Foundry 800 gal. Nitrator, 5-ft. dia., 6-ft. deep, single pro 
length, equipped with 23 leaves, spaced 1%-in. center to center — type agitator, bevel gear drive, pulleys, and steel plate cooling 
Containing 60 sq.ft. filtering area. jacket. : 

1—Oliver Conmanenes Rotary Filter, drum 4-ft. dia., 6-ft. wide, containing 1—Sulphonator, 375 gals. capacity, 54-in. dia., 52-in. deep. Cast-iron, 
75 sq.ft. filtering area Complete with vacuum system round bottom steam-jacketed. Dished cover with manhole, seven 

1—Oliver Continuous Rotary Filter, drum 3-ft. dia., 4-ft. wide, containing yg connections U” shaped cast-iron agitator, bevel gear 
«sq.ft. filtering area Complete with vacuum system rive, ulleys 

1—Iron Filter Press, 24-in. square, 27 chambers, l-in. cake. Cast-iron 6—Cast-iron Kettles, 350 gals. capacity, 56-in. dia., 46-in. deep 
plate and frames. Corner feed, two-eyed, closed delivery, non-wash- Round bottom, open top. Heavy ‘‘U’’ shaped cast-iron stirrer, bevel 
ing. Equipped with 11 plates 1%-in. thick, and 17 plates 2%-in. gear drive, tight and loose pulleys, bearings, supported on two 8-in 
thick, hollow for steam heating I-beams. Can be used for any alkaline fusion process or for melting 

i—Iron Filter Press, 18-in. square, 20 chambers, l-in. cake. Cast-iron heavy material, using direct fire. ; 
plate and frame. Corner feed, four-eyed, closed delivery, washing type. 1—vValley Iron Autoclave, 100 gals. capacity, 2-in. cast-iron, fitted with 

4—Suction Filter Tanks, 300 gals. capacity, %-in. steel plate. Fitted agitator, bevel gear drive, 20-in, pulley. Manhole and five openings 
with perforated false bottom. Open top in cover, also bottom outlet. 


1—Valley Iron Autoclave, 10 gals. capacity, built for 900 Ibs. pressure, 
12-in. dia., 24-in. deep, 2-in. walls, full jacketed, bolted-on cover. 
1—Copper Still, 1200 gals. capacity, 6-ft. 4-in. dia., 5-ft. length of 


shell, dished top and bottom. Fitted with flat steam coils containing 
CENTRIFUGALS 7 loops 1%-in. copper pipe; 2%-in. and 1%-in. bottom outlets. 
l1—Broadbent (English) Centrifugal Machine, 48-in. dia. steel basket, — Devine ertica ube Preheater, steel] shell 27-in. dia., 8-ft. long, 
14-in. deep. Center-slung type, open top, top- discharge Under- fitted with 80 wrought iron tubes %-in. dia., 87-in. long. Arranged 
driven, no countershaft. Including cast-iron casing, two idler pulleys, = = 6 and ag I — doors on each end and fitted 
re g P “tin: irectly on basket, cast-iron bed late, three with steam an iquor iniets and outlets 

itt 1—Bartlett. Steam Dryer, 6-ft. dia., 25-in. deep, full jacketed on side. 
18—Tolhurst Centrifugal Extractors, 40-in. steel] basket, annular bottom Side bottom discharge door. Heavy agitator, bevel gear drive, pulleys. 
discharge, automatic unloader. Suspended type, overhead belt-driven i team-Jacketed Pan, 1000 gals. full capacity, 8-ft. dia., 30-in high 

Complete without steel supports or countershaft. at side, 42-in. deep at center. Open top. dished bottom w'th % 
3—Tolhurst Centrifugal Extractors, 40-in. steel basket, bottom discharge bottom outlet. Shell %-in. plate. Jacket yy-in. plate, thoroughly 

Self-balancing type, belt-driven, no countershaft. stay-bolted Supported on four cast-iron legs, 4-ft. high overall. 
1—American Laundry Centrifugal, 26-in. copper basket, under-driven a — and Merrill No. 22 Hogs, equipped with six 15-in. rotary 

nives. 


top discharge. 2—Laidlaw-Dunn-Gordon Air Compressors, duplex single stage, size 


10 in. x 12-in., capacity £65 cu.ft. free air per minute at 260 r.p.m. 
Equipped with feather valves. Complete, with or without 75 hp 


1—Knowles Duplex Steam Pump, size 12 x 7 x 10. Equipped with dis- 


1—Devine, size No. 28, double door, 20 shelves, 59-in. x 78-in., 2 %-in. charge air chamber, water-end fitted with hand rubber disc valves, 
spacing. Including steam-driven vacuum pump and vertical tube . brass valve seats, and brass cylinder lining 
Condenser. 1300 sqft. heating surface. 2- Worthington Pot Valve Pressure Pumps, 6 x 3% x 6, duplex steam- 
1—Devine, size No. 27, double door, 17 shelves, 59-in. x 78-in., 2% -in driven, 300 Ibs working pressure, 65 gals. per minute 
spacing, 1105 sq.ft. heating surface 4—Day Jacketed Mixers, half-barrel capacity. Equipped with hinged 
1—Devine, size No. 23, double door, 13 shelves, 59-in. x 78-in., 2%-in. cover, ribbon agitator, bottom discharge gate, without pulleys. Inside 
spacing, 845 sq.ft. heating surface measurements 13-in. x 40-in. x 15-in. deep. Galvanized steel New 
2—Devine, size No. 11, single door, 17 shelves, 40-in. x 43-ifi., 2%-in. 1—Vertical Tube Steel Condenser, 30-in, dia., 7-ft. long, containing 128 


steel tubes 1%-in. x 6-ft 


1—Badger Vertical Tube Copper Condenser, 16-in. dia., 7-ft. long, con- 
taining 47 copper tubes 


ROTARY VACUUM DRYERS COMPARTMENT DRYERS 


i—Devine, 5-ft. dia., 33-ft. long, complete with injection Condenser, 
Separator, Steam-driven Vacuum Pump 8 x 12 x 12 


spacing, 432 sq.ft. heating surface. 


1—Gordon type ‘‘D’’ Dryer, single compartment, 504 sq.ft. drying surface, 


30-ft. with tubular capacity 84 trays 25-in. x 38-in., complete with blower. 

1—Devine, 42-in. dia., 25-in. long, with condenser rays, sv & -in., 1%-in. deep 


1—Buffalo, size R-4, — dia., ee long, complete with dust oo. 
tubular surface condenser, belt-driven dry vacuum pump. neluding 
Cooler 3-ft. dia. 15-ft. long MILLS 


1—Smidth Tube Pebble Mill, 4-ft. dia., 16-ft. long, brick-lined 
Trunion bearings, spur gear drive, countershaft with clutch and drive 


DRUM DRYERS pulley. Automatic feed. Screen discharge. Full charge flint pebbles. 
1—West Tube Pebble Mill, 44-in. dia., 21-ft. long, silex lined. Trunion 
bearings, spur gear drive, countershaft Automatic feed 
1—Devine Vacuum Drum Dryer, 42-in. dia., 10-ft. long. Complete with 1—Abbe’ Pebble Mill, size No. 6, cylinder 30-in. dia., 33-in. long, 
two jacketed Receivers, Dust Filter, Barometric Condenser, belt porcelain-lined. Complete with legs, tight and loose pulleys 
driven dry vacuum pump 1—Patterson Pebble Mill, cylinder 36-in. dia., 48-ft. long, brick-lined, 
1—Perrin Atmospheric Drum Dryer, 4-ft. dia., 8-ft. long. gear-driven Complete with legs and countershaft 


1—Sturtevant Balanced Crushing Rolls, 16-in. x 10-in., two-drive pulleys, 
48-in. dia., 4-in. face 


ROTARY DRYER TANKS 


1—Louisville Steam Tubular Rotary Dryer, 6-ft. dia., 20-ft. long, con- 27—Rectangular Steel Tanks, 750 gals. approximately 5-ft. x 8-ft., 
taining 35 tubes 4%-in. dia. 30-in~ deep, yy-in. plate. Flat bottom, tapered sides, open top. 


For full particulars and prices address 


GLANDER & COMPANY 
568 Broad Street, NEWARK, N. J. 
Telephone, 8239 Market 
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CHEMICAL MACHINERY 


NEW EQUIPMENT 


200 cal. General Ceramics Armored Montejus. 

b—2000-gal. Sulphonaters, cast iron, agitators, no jackets, arranged 
lor coils 

t—Tothurst Centrifugals, 48-in. copper baskets, over-driven 

t\—Fuller-Lehigh 4°2-in. Pulverizing Mills. 

i—S80-gal. Copper Kettle, jacketed, cover, no agitator 

'—-Buffalo Fusion Pots, dia 48-in, deep Heavy stirring 
ipparatus 

l Rugeles-Coles Type W-10 Rotary Dryer, complete with steam 
pipe. blower, driving mechanism 

l Steiner Gas Heated Drying Oven, with trays. burners, thermostat 
ete 

| Hardinge Conical Mill, 36-in. dia., no lining, iron balls. 

Acid Eggs, “Type A.” capacity 75.8 cu. ft. 

I i-gal. Laboratory Autoclave, 800 pounds, jacketed, agitator 

1 I-gul. Laboratory Autoclave, 800 pounds, no jacket, agitator 


USED EQUIPMENT 


i—Bullalo Crystallizers, 7-in. dia., 18-in. deep, jacketed 

1 Devine Rotary Vacuum Dryer, 5-ft. x 30-ft.. complete unit 

l Buffalo Rotary Vacuum Dryer, 3-ft. x 15-ft., complete unit. 
I. Vacuum Pans, 9-ft. dia.. copper coils, condenser. 
+—Stokes Mixers, 400 gals. gross capacity, C. I. trough, jacketed 


Milting 
t—Werner & Pfieiderer Mixers, Type VII, Size 18, 290 gals. work 
ing capacity 
300-gal, Sulphonators, cast-iron, jacketed, agitated, bottom dis 
charge 


1—Elyria Blue Enamel Dish, 30-in. dia.. 10-in. deep, jacketed, 
150-cal, Copper Still, dephlegmator, condenser 
>—Patterson “Regular” Agitators, for tanks 4-ft. dia. and over 
1—Tube or Ball Mill, 48-in. dia. x 16-ft. long. continuous feed 
ind discharge 
Hardinge Conical Mills, 36-in. dia., no lining. iron balls 
1——Swenson Triple Effect Evaporator, iron tubes 


3,44)-gal. Digestors, jacketed, agitated, 150-lb. internal pressure 
steam pressure 


l Kelly Filter No. 250—eight leaves 4-in. centers 


ALBERGER CHEMICAL MACHINERY CO., INC. 


Grand Central Palace, New York City "Phone Vanderbilt 2971 


Machinery for Sale 


ATOOLAS — 120-gal. steel with stirrers. One 75-gal. jacketed one 100- 
a n 

CENTRIFUGALS—60-In., 46-in., 44-in. iron basket; 48-in., 40-in. and 26-in 
«( OOKERS—5 x 16-ft. with stirrer and steam jacket 


CR YSTALLIZERS— One Buffalo 30( 
DR YERS—Direct-heat rotary dryers 3x 25-{t., 


oors). 
EVAPORATORS—One triple effect with cop ~ tubes. One single effect, tron 
FILTER’ PRI ISSES—No. 150 and No. 250 Kelly’s, No. 9 Sweetiand, 3 x 4-ft. 


HYDRAU LIC PRE SsEs— 500-ton, 350-ton, 200-ton, 100-ton and 75-ton hycraulic 


8 
KILNS—Rotary Kilns: 8 6 x 60-ft., 
ATORS—2 2.400- gal.,1 600-gal., 500- 


MIXERS—One I-ton acid phosphate Mixer; l-ton batch Mixer; ten 100-gal. W. & 


SULPHONATO 
STILLS 


| Sti 
VACU yok PUMPS— 8 x 12 x 16-in.; 8 x 20 x 12-in.; 8 x 16 x 12-in.; 12 x 12-in.; 
x 4- 
SPECIALS—Emerick 8-ft. Separators: four 6 x 8-ft.; 6 x 6-ft. Kominute;s; one 


SUL PHU R BURNERS—4 x 10- ft.,4 x 16-ft.; 4 x 20-ft. 
RETORTS—Six Buflokast 3,100-gal. Nitric Acid Retorts 
KETTLES—100-gal. and 500-gal. jacketed with agitators; 400-gal {fusion kettles: 


95 LIBERTY ST., NEW YORK 


)-gal. c stallizer, steam jacketed. 

x 25-ft.,4.x 30-ft.,5x 
54 x 50-ft., 6 x 50-ft. and 7} x 60-ft., double shel dryers: "4x 20 ft., 5 x 30-ft 
and 6 x 35-ft 

Steam-heated Air Rotary Dryers 4 x 30-ft., . x 30-ft. 

Steam-Jacketed Dryers 4x 18-ft. with stirre 

Rotary Vacuum Dryers 4x 15-ft., 34 x 25-ft., 3 x 15-ft., 5 x 30-ft. and 2 x 4- 


Vacuum Shelf Dryers 4 shelves, 9 shelves, 17 shelves. 17 shelf (double 


pes = double = and one triple effect, all copper; one double effect 


, iron tubes 


(acid proof) and 12 x Soe. rotary continuous filter (Oliver). Plate and frame 
f wood and | 


presses. Continuous fish 
24 x 25-ft. and 3 x 25-ft. 

350-gal. and 250-gal. 
22-in., and 20-in. Sehutz- ‘Neill Miils, 6 x x 34- 
ft. pebble taille 5x 34-ft., 6x 6-ft.,5x4-ft., 44 x: 34-ft. and 2 | hfe. all mils: 
3-ft. Marcy Mill; 33-in. and 24-in. Fuller-Lehigh Mills; 44 ‘x oot, 5 x 11-ft., 
5 x 22-ft. and 6 x 20-ft. Tube Mills; 20 x 13-in., 9 x 12-in., 7} x 13-in. and 
7 x 10-in. jaw crushers; one No. 00 and one No. 2 Williams’ swing Hammer 
Mills; one Kent Type “G" Mill; one Aero pulverizer, type “D"'; two 36-in 
and one 42-in. cage Mills; one 8-ft., two 4}-ft. and two 3-ft. Hardinge Conical 
Mills; 18-in x 12-in., 20 x 12-in. and 30 x 10-in. roll crushers; No. 0, No. 1 and 
No. 3 Sturtevant rotary crushers; one No. 2 Sturtevant ring roll crusher; one 
4-roll Raymond Mill; one No. 3 Talesmith breaker; cne 36-in. Sturtevant 
emery Mill; one Griffin Mill; one 51-jn. x 14-in. Chaser Mi 


P. heavy dut keted Mixers; 150-gal. dough Mixers 

2,000-gal., 400-gal. and 350-gal.; 1,200-gal. Redr.cer. 
Copper ills with dephlegmators, condensers and fractionating columns; 
16 x 60-in. in diameter for sclvent recovery or alcohol or ether manufacturing. 
23 x 7 6-in. copper vacuum Still; 500-gal. phenol Stills; 8 x 3-ft. beta naph- 
tho 


McDougal and one Wedge Mechanical Furnaces: five automatic package 
Weighing, Machines; Electric Arc Furnaces; Jigs; one Keystone Excavator; 
}x 8-ft.; 6x 5-ft.; and 4 x 3-ft. Newaygo Vibrating Screens. 


I. jacketed without agitator. 
All this equipment is complete and in good condition 


W. P. HEINEKEN, Engineer 


Tel. Cortlandt 1841 


New & Used Equipment 


First Class Condition— Quick 
Shipment— Reasonable Prices. 


The following STILLS are immediately available: 


l Still & Fractionating Column, 20-gal. per hr.. STEEL, 10%- 


it. high 


1 Mott jacketed IRON Still, 170 gal. capacity. Bottom outlet 

l Buflovak Beta Napthol Still, IRON, 300 gal. capacity. 

1 Still, COPPER, 100 gal. capacity Complete with condenser. 

1—Still, ALUMINUM, 450 gal. capacity Jacketed, 

l Jac keted still Body of C. J] Goose-neck and Condenser 
COPPER gal apacity 

l Vacuum Milk Pen or Still, COPPER. Diameter 6 feet And 


many others $5-gal. to S000 gal. capacity. 
few of our FILTER PRESSES :— 


1—SWEETLAND No. 2 Has 23 Standard Leaves. Completely 
overhauled 
SWEETLAND No. 12. 57 leaves on 2%-in. centres. NEW 


Johnson 15 Lron Plates 18-in. x 18-in Brass Lined. 


Shriver 24 Iron Plates 24-in. x 24-in. Open Delivery. 
Johnson 24 Iron Plates 30-in. x 30-in. Open Delivery. 
Sperry 30 Tron Plates 30-in. x 30-in. Open Delivery. 


Shriver 28 Wood Plates 36-in. x 36-in. Open Delivery. 


l——Shriver 42 Iron Plates 36-in. x 36-in Open Delivery 
We also have numerous other Filter Presses, as well as Auto 
claves, Centrifugals, Dryers, Evaporators, Filters, Kettles 


Kilns. Mills, Mixers, Nitrators, Sulphonators, Reducers, Pul 
verizers, Pumps, Tanks 

Generating Set Air Compressors—Boilers. 

Refrigerating Machinery and Equipment 


send for our THRIFT BOOK which contains Complete List. 


MACHINERY UTILITIES CO., Inc. 
501 Fifth Avenue, New York City 
Phones. Vanderbilt 2751, 2752, 2753 
Cable Address: “MACHUTCO, New York.” 


This company has no connection whatsoever with 
any other used machinery concern. 


NORTHERN GRAB 
BUCKET CRANE 


equipped with 3-phase, 60-cycle, 220- 
volt A.C. General Electric Motors. 
Span 62 ft. 11% in. 

At present operating a 22-yard 
bucket at our plant. 

Selling only because too small for 
our present use. 

Also small lot of pulleys and shafting. 


G. OBER & SONS CO. 


Lombard and Grant Streets, Baltimore, Md. 


Surplus Stocks Are 
Easily Disposed of 


“GEARCHLIGHT SECTION” 


“FOR SALE” 


Through the 


announcements are carefully read 
by the trade. 


“SEARCHLIGHT” Ads bring prompt and profit- 
able returns. 


Displayed—$4.50 or less an inch per insertion. 


Undisplayed—8 cents a word. Minimum $2.00 an insertion. 
0143 
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WAR SURPLUS EQUIPMENT 


complete and ready to operate 
shipment within 7 days 


Don’t let the scarcity of mixers retard vour production. It’s true that you 
can't get new mixers in less than a year, at any price. However, you can get 
a limited number of W. & P. Mixers, from us, complete with all parts and ready 
to operate, at practically half their market price today. And vou can get ship- 
ment within seven days. 

One roofing material manufacturer recently bought several mixers for ex- 
perimental purposes. They found them so efficient in their industry that we 
have since received four repeat orders from this one concern. 

More than 35 nationally known manufacturers 
have taken advantage of our bargain offer of mixers. 
Most of them are in these industries: candy, bakery, 
tar products, roofing material, chemicals, and bat- 
teries. 

If you act at once, you, too, can benefit in this 
unusual offering of 


Unprecedented opportunity 
to get good equipment with 
the high price worn off 


W. & P. Mixers 
Blowers 
Cafeteria Equipment 


Centrifugal Wringers 

Werner and Pfleiderer Mixing Ma- : Conveyors 

chines equipped with gears, paddles—tight  Cummer's Dryers 

and loose pulleys—-jacketed for steam or 

refrigeration. Complete with all parts. Laboratory Equipment 

Guaranteed to be in serviceable condition. 

Send for photostats No. 

Mixers are but a single item of an enormous list ! Tanks 

h f Ch k Time Clocks 

of material and equipment we have for sale. Chec : Transmission Equipment 

the coupon or write us for anything you may need 

in this line. : 

All offerings subject to prior sale. mm CHECK THIS COUPON ; 

Write or wire at once. : 

' Enclose with vour name and address : 

Sales Department ! and mail to Sales Dept. 

P Ch ° ] C ; Du Pont Chemical Co. ; 

DuPont Chemical Company 

Incorporated Wilmington, Delaware 

Wilmington, Delaware 
Barksdale, Wis. Haskell, N. J. 

Carney’s Point, N. J. Hopewell, Va. Parlin, N. J. 


—, 
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om 


Exceptional Money Saving Opportunities 


in New and Slightly Used 


CHEMICAL APPARATUS 


and 

Including: 
FANS STILLS ACID PLANTS VACUUM PANS 
POTS MIXERS CENTRIFUGALS FILTER PRESSES 
KILNS DRYERS EVAPORATORS TIN CONTAINERS 
PUMPS ENGINES SULPHONATORS GENERATOR SETS 
TANKS MOTORS ALCOHOL UNITS AIR COMPRESSORS 
CRANES NITRATORS DISTILLING UNITS GLASS LINED TANKS 
KETTLES AUTOCLAVES ROCTIFYING UNITS HYDRAULIC PRESSES 


New and Used Ice and Refrigerating Machinery 


A New Edition of the 
“TECHNICAL PRODUCTS ECONOMIST” 


Containing large list of attractive equipment is just off the press 


BOILERS 


Cc. G. 379. Four 600-hp Babcock & Wilcox 
water tube boilers NEW, NEVER SET UP. 
200 Ib. steam pressure. Built according to A. 
S. M. E. Boiler Code. Each boiler has 6,001 
sq.ft. heating surface. Dietrich arches, Detroit 
stokers, Md. 


HORIZONTAL STEEL 
STORAGE TANKS 


JK. Large lot of hor. cylindrical steel storage 
tanks, constructed as standard acid or ether 
storage tanks, heads convex. Manhole and 
various nozzles. Including 30—1,-in. steel 
tanks, 10,360 gal., 7 ft. diam., 36 ft. long, 60 Ib. 
water test pressure. 50—1/-in. steel tanks, 
11,280 gal., 8 ft. diam., 30 ft. long, 80 Ib. test 


pressure. 20—% in. steel tanks, 17,100 gal., 
9 ft. diam., 36 ft. long, 40 Ib. test pressure. 
Many other sizes available for immediate de- 
livery 


WERNER & TX 
PFLEIDERER 


| | Bi} | 
MIXERS 


JK-NR2002. | 
\ \ | J 


new Werner & 
Pfleiderer mixers, 

size 15, type VI, class BB, iil capacity 
100 gal. total cap. 150 gal. Equipped with c. i. 
trough, "jacketed, 33 x 38 x 31. C. I. hinged 


air-tight cover. With idler, forward and reverse 
pulleys, 48 in. diam., 7 in. face. 


Tenn. 


~ 
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SEARCHLIGHT SECTION 


| TON CH ARGH 


SIX POT NITRIC ACID PLANT, with hyponi- 
tric towers, bleacher pots, condensers, cranes, 
charging hoppers. New; never used. Will dis- 
mantle and sell entire or in part. 


HOPPER 
HYPONITRIC TOWERS 
i 
= 
VITRIOL 


SULPHURIC ACID PLANT, 45 to 60 tons at 
100%, R2304, with two Glens Falls rotary sul- 
phur burners for 35,000 lb. brimstone burned 


per 24 hours. Highly economical plant. Vol- 
ume 300,000 cu. ft. Can. CG13LL. 


COMPLETE SULPHURIC CHAMBER PLANT, 
150 tons of 60 deg. acid per 24 hours. New. 
latest construction, 


SHEET LEAD, suitable for chemical purposes, 
1,800,000 Ib., 6 to 12 Ib. per sq. ft. Also large 


assortment of lead pipe, all sizes. 


CHEMICAL MFG, PLANT, in desirable loca- 
tion (N. J.), building 50 x 150 ft., with boiler, 
laboratory and standard equipment, ready for 
immediate work. Boiler house 12 x 24 ft. 


TANK 


REFRIGERATING MACHINES 


JK3007—Two new DE LA VERGNE latest high 
speed horizontal 18 x 24-in. ammonia com- 
pressor units, capacity each, 250 tons refrigera- 
tion at 165 r.p.m., direct connected to Ames 
Uniflow steam engines. 


CG-168—100-ton new Hor. Frick refrigerating 
machine, with 20 x 34 in. hor. Corliss engine. 
10 d.p. 1144 x 2 in. amm. condrs., 12 pipes high. 
Liquid receiver, oil separator, connections. La. 
Many other sizes, 114 to 340 tons capacity, 
available. 


2 
For other items see preceding issues am : 

TAS 

| 

TECHNICAL PRODUCTS 
Fifth Avenue, New York 
Chicago ~— Toronto 
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“Tl believe in the Business Journals” 


In this concise statement, Mr. Hurley, President 
of the Hurley Machine Company, Chicago, for- 
merly Chairman of the U. S. Shipping Board, 
and prior to that Chairman of the Federal ‘Trade 
Commission, summed up the part the business 
papers can play in facilitating the economic dis- 
tribution of materials and manufactured goods 
from one industry to another, in his speech before 
the Associated Advertising Clubs of the World 
at Indianapolis. 


Mr. Hurley said: 


“When I was Chairman of the Federal Trade 
Commission, | made it a point to have the princi- 
pal trade papers in the United States sent to me 
regularly. ‘hese were read not only by myself, 
but by the entire staff. so that we might have a 
finger on the pulse of the country’s industry. 

“Advertising agencies placing national and inter- 
national advertising could well insist on every 
man in their employ reading the trade journals 


—Edward N. Hurley 


of the industries of their clients so that they may 
keep themselves currently informed on the con- 
ditions in the businesses for which they are writ- 
ing copy. 

“I believe in the business journals. I have been 
closely associated with the work of many and 
have made a study of them, and I am firmly 


convinced of the editorial strength and value of 
many of these publications.” 


The 11 McGraw-Hill 


Publications 


American Machinist 


McGraw- Hill Co.., Inc. 
tlectrical Merehandising 

Journal of Electricity Tenth Avenue at 36th Street 
Electric Railway Journal New York 


Engineering News-Record Chemical & Metallurgical Engineering 


Ingenieria Internacional Engineering & Mining Journal 
H-12 
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Chem. & Met. Eng. PROFESSIONAL PATENT ATTORNEYS 


W. G. Asportrt, Jr. 


Research Engineer 


Development of Inventions. Special 
Machinery and Industrial Processes. 


Laboratory, WILTON, N. H. 


THOMAS STANLEY CURTIS 


Besearch Engineer 
Formerly of —_ Division, Chemical Warfare 
Service, U. 8. A. 

Offers a thoroughly equipped experimental and 
manufacturing plant with a staff trained by proven 
methods, to achieve quick and certain results in 

solving engineering problems. 
Plant and Laboratory: 
Ho. Rosalind, 36 Garnet Street, 
Los Angeles, Cal. Providence, R. I. 


CARL HERING | 


Tests, Examinations, Researches, Reports 
Patent Litigation, Etc. 
Electrical Furnaces, Thermal 
Engineering, Electrolytic Corrosion, Electro 
Chemistry 
210 S. 13th Street, PHILA., PA. 


JOHN F. ABERNETHY 
Lead Burning Lead Lined Tanks 
Lead Work of Every Description 
703 Myrtle Ave.. BROOKLYN, N. Y. 


JOHN E. Dowp 


Analytical and Consulting Chemist 
Analysis of water, coal, metals, alloys, oils 
and other engineering materials. lems 
investigated. 15 years’ Mem- 
ber A. 8S. T. M. and A. C. S. 

215 Ryerson St.. BROOKLYN. N. Y. 


HOoCHSTADTER LABORATORIES 


Chemical Analyses, Consultants, Technical 
Experts, Govestigntions, L itigation 
Coal, Oile, Water, Foodstuffs. Geiatine, Bev- 
erages, Dairy Products, Confectionery, 
Drugs, Minerals, Textile Materials, etc. 
Phone, Beekman 5260-5261 
227 Front Street, NEW YORE 


F. V. ANDREAE 


Electrical Engineer 


Design Testing 


Electric Furnaces for Ferro and Copper 
Alloys. Automatic Regulators for every 
purpose 


1304 Noble St., Anniston, Ala. 


ELECTRICAL TESTING 
LABORATORIES 


Tests 
80th St. and East End Ave.., 
NEW YORE, N. Y. 


Robert W. Hunt. Jno. J. Cone, Jas. C 
Hallsted, D. W. McNaugher 


Rosert W. Hunt & Co. 


gineers Chemists 
Metallurgists Inspectors 
Examinations, Reports on Properties and 


Processes. 
2200 Insurance Exchange. CHICAGO 


A. B. ANDREWS 


Analytical and Consulting Chemist 
State Assayer 


LEWISTON, ME. HATTIESBURG, MISS. 


F. A. Eustis 
Metallurgical Engineer 
Research Work Solicited 


131 State St., Boston 60 Broadway, N. Y. 
Tel. Main 5032 Tel Rector 8830 


Kansas City TESTING 
LABORATORY 


CHEMISTS and ENGINEERS 
Office, 1013 Grand Ave., Kansas City, Mo. 


Dr. Henry ARNSTEIN 
Consulting Chemist—Efficiency Engineer 

zing in designing, erecting, equipping and 
- pervising the operation of plants producing com- 
pressed yeast, bakers’ syrup, maltose, industrial 
alcohol, cider, fruit and distilled vinegar, margar- 
ine, animal fats, vegetable oils and other food 
products, reconstruction of old factories, utilization 
of brewery equipment and waste products. 

573 22nd Ave., San Francisco, Calif. 


A. M. 


Consulting Chemical Engineer 
Design. Construction and Economical Oper- 


504 Citizens and Southern Bank Building, 
ATLANTA, GEORGIA 


THE Koprpers CoMPpANY 


LABORATORIES 
PITTSBURGH, PA. 


Examination of Coal for By-Product Re- 
covery, Investigation in By-Product Coke 
and Gas Manufacture, Ammonia, Tar, 
Benzols, Gasoline, Refractory Materials. 


EDWARD G. BIHN 


Lead-Burner and Contractor 
Estimates 2 3 Repairs 
First class Lead-Burners furnished. 
211 Vine St.. CAMDEN, N. J. 


THE FitzGERALD 


LABORATORIES, INC. 
F. A. J. FitzGerald, Pres. 
NIAGARA FALLS, N. Y. 


Electric furnace processes and inventions— 
advice regarding designs and 
construction of commercial plants, 
heat installation and refractories. 


I. F. Laucks, INc. 
Chemists, Assayers, Metallurgists 
Examination of Materials 


of Commerce 
99 Marion St.. SEATTLE, WASH. 


Bootn, Garrett & BLAIR 


Metallurgical Chemists 
Established 1836 


Analysis of special steels, ores and minerals. 
Water analysis, bacteriological and sanitary. 


404-6 Locust St.. PHILADELPHIA, PA. 


THE FRASER LABORATORIES 
Analytical Dept., Fraser & Co. 
Industrial Analytical Chemists 

Ores, non-ferrous alloys, ferro-allo steels 

and metallurgical products an 

Chemists’ Building, 50 East 41st Street, 

NEW YORE CITY 


MANTIUS ENGINEERING CO., Inc. 


Consulting Engineers 


Special Chemical Equipment and Complete 
Plants 


15 East 40th St., New York City 


BYRNES, TOWNSEND & 


BRICKENSTEIN 
0. P. Townsend J. H. Brickenstein 
Patent Lawyers 


Experts in Electricity, Metallurgy, 
Chemistry, Electrochemistry 
918 F Street. Rooms 58, 59 60. 61 
WASHINGTON, D. C. 


GENERAL CHEMICAL 
LABORATORIES 


Consulting and Analytical Chemists 


Specialists in Intermediates and Dyestuffs. 
Processes Developed and Installed 
Telpehone: Vanderbilt 4097 


25 West 42d Street, NEW YORK CITY 


CLARENCE W. MarsH 
Chemical Engineering Counsel 


Chlorine, Alkali. Paints, Waste Products, 
Cyanides, Synthetic Chemicals, Electro- 
chemica] Products. Improved and patented 
methods now made available to reduce in- 
vestment and operation costs, 

101 Park Ave.. NEW YORK CITY 


CANNON-SWENSON Co. 


Consulting and Contracting 
Engineers 
Designs. Reports, Appraisals and 


tion of Complete Chemical Plan 
Sugar Factories. 


53 West Jackson Blivd.. CHICAGO 


HAMMOND INDUSTRIAL LABORATORIES 
Analytical— —Consul 
Specialists in 


Water Purification for Industrial Purposes 


Analysis of Tannin 
Our experts have had wide experience in all 
branches of water purification for industrial pur- 
poses, and in the examination of tannin ma’ 


80 Marble St.. Hammond, Ind. 


K. P. McELroy 


Chemical Patents 
A. M. Houghton D. V. Mahoney 


711 G STREET, N. W. 
Washington, D. C. 


Chas. Y. Clayton M. H. Thornberry 
CLAYTON AND THORNBERRY 
Metallurgical Engineers 


Ore Dressing Metallurgy 
and Consultation. Specializ- 
in thing. Flotation and etallog- 


— 
ROLLA, MISSOURI. 


HERCULES ENGINEERING 
CORPORATION 


Complete one and Electrochemical 
Reports, Plans, , 
and Purchasing. 
501 Fifth Avenue, NEW YORK CITY 


RicHarp K. Meape & Co. 


Chemical and Industrial 
Engineers 


Chemica! Plants Designed, Constructed. 
Reorganized and Operated 
Processes Investigated. 


11-13 E. Fayette St.. BALTIMORE, MD. 


— — 
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Eng. 


W. D. Mount, M.E. 


Member A. 8. M. E. and A. C, 8. 
Consulting mechanical and chemical engi- 
neer. Expert in Alkali manufacturing and 
plant design, Lime Kilns, Continuous Caus- 
ticizing, Rotary Filters. Twenty-four years’ 
practical operating experience. 


People’s Nat'l Bank Bldg., Lynchburg, Va. 


Ricketts & Company, INC 


Mining, Metallurgical and 
Chemical Engineers 


Mines and properties examined—Advice as to 
development and operation—Ore treatment methods 


determined. Assays and analyses of all materials 
-_ products—complete laboratories for research 
wor 


280 Madison Ave.. NEW YORE 


SUTHERLAND INDUSTRIAL 
Co. 


Chemical Engineers 
Research and Development 
15 East 40th Street 


Bet. Madison and Fifth Avenue 
New York 


MuNN & Co. 


Chemical, Electro-Chemical and 
Metallurgical Patents 
OFFICES 
Scientific Tower B 
Washington, D. Chicago, 
Woolwerth Bidg.. Hobart Bidg., 
New Yerk City San Francisco, Cal. 


Dwicut P. RoBinson 
and COMPANY 


Newark INDUSTRIAL 
LABORATORIES 
Chemists—Engineers 
Expert Analyste—Research Chemists and 
Engineers. 


96 Academy St.. Newark, N. J. 


H. O. Swosona, INc. 
Consulting Electrical Engineer 


Incorporated Investigation and Design of 
Design Construct Finance Manage Special Electrical Heaters and Furnaces 
Utilities Industrials Electric Power Plants 
61 Broadway, NEW YORE Empire Building PITTSBURGH, PA. 
Chicago Pittsburgh Cleveland 
Forest RUTHERFORD IvAN P. TASHOF 


Consulting Metallurgist 


Ore Smelting Contracts Investigated. Smelt- 
ing and Milling of Cepper and Lead Ores. 
Designs and Construction. 

120 Broadway, New York City 


New York Testing Laboratories 
Metallurgical and Chemical Engineers, 
Metallographers 
L. RB. Jack, Jr. 


Seidel! G. B. 
Physical and Chemical Analyses of Iron, Steel, 
Ores, Paints, Cements 


and Non-Ferrous Alloys, 

and Asphalts Metallurgical Phote-Micrographs 
Consultants, Investigators, Inspectors of Materials 
in Smelting, Foundry, Drop Forging and Heat- 


Treating Practices 
80 Washington St. NEW YORK CITY 


PATENT LAWYER 


Victor Building, WASHINGTON, 


Electro-chemical 


Patents, patent cases, Validity and In- 
fringement Opinions. and Nevelty Reports. 


D. C. 


SAMUEL P. SADTLER & SON 
Consulting and Research Chemists 


Reports and Analyses made in all brancnes of In- 
dustrial Chemistry. Plans for chemical projects 
and construction and improvement in manufac- 
turing processes. Expert testimony. 

Office and Laboratory 


210 8S. 13th Street, PHILADELPHIA. PA. 


To_tHuRST MACHINE 
Works 
Centrifugal Specialists 


Troy, N. Y. 


Laboratory and Manufacturing Plant 


C. L. PARKER 


Ex-Examiner Chemistry 
U. S. Patent Office 


Attorney-at-Law and Solicitor 
of Patents 


McGill Bidg.. WASHINGTON, D. C. 


SESSIONS ENGINEERING Co. 


Consulting Engineers 


Electrical, Mechanical, Power, Design, 
Construction, Operation, Service Basis. 
CHICAGO, 22 West Monroe Street 


Ropert D. PIKE 
Chemical Engineer 
Specializing in the Development of 
Western Chemical Industries 


74 New Montgomery Street 
SAN FRANCISCO, CAL. 


1873 4. E. SIEBEL SONS’ CO. 
Research and Analytical Chemists. 
Chemical and Industrial Engineers. 

Specialists in Industrial Chemical Research, Utili- 

zation of Waste Materials, Recovery of Products, 

Development of New or Existing Processes, Con- 

sultants, Technical Experts, Plant Inspections and 

Reports. All kinds of General Chemical Analyses 

and Tests. 

Plant, Semi-Works and Laboratories, 
958-866 MONTANA ST., CHICAGO. 


1920 


Lucius Pirkin, INc. 


ANALYTICAL AND CONSULTING 
CHEMISTS AND ASSAYERS 
Weighers and Samplers of Ores and Metals. 
47 Fulton Street, NEW YORK 


Philip A, Singer Harris Perlstein 
SINGER-PERLSTEIN 


Chemical and Industrial Engineers 
Consultation. Reports. Specialising in Design, 
Erection, Operation and Improvement of Factories 
fot Manufacture of Starch, Dertrin, yee Mait, 

Maltose, Alcohol, Cereal and 


Cereal Millin 
30 North La Salle St., ILL. 


Horace C. PortTer 


Chemist and Chemical Engineer in 
Fuel Testing and Investigations. 
Coal valuation, tests for gas and by- 
preducts, fusibility of ash. calorific value. 
chemical control in fuel utilization, advice 
on storage of coal, gas analysis and in- 

vestigations 


1833 Chestnut St., Philadelphia, Pa. 


Tuomas M. SKINNgR, JR. 
Consulting — and Chemical 


SPECIALTIES Mineral 


evaporation, 

equipment. estimates and stper- 

vision of Western Interests solicited. 
DOUGLAS, WYOMING 


WALTON & TORREY 
Pyrometer Engineering 


Automatic Temperature Control 
temperature range. Allied Specialties. 


Grand Central Palace, NEW YORE 


WHEELER & WooDRUFF 
Chemical Engineers 
New York 


Office: 280 Madison Avenue 
Laboratory: 236 East 15lst Street 


CorPORATION 


Engineers—Contractors 
43 Exchange Place, NEW YORE 


Tue J. G. Wuirs ENGINEERING 


Analytical Chemists 
Specialties: 


Greases, Coal Analyses, etc. 
7 So. Gay Street 


Witey & Company, INc. 


Fertilizers, Phosphates, Pyrites, Wood Pulps, 


BALTIMORE, MD. 


PITTSBURGH TESTING 
LABORATORY 


Inspecting Engineers and Chemists 


612-620 Grant St.. PITTSBURGH, PA. 


Research, Analytical, Bacteriological and 
Physical Laboratories. 


FRANCIS DE S. SMITH, M.E. 


Consulting Engineer 


1216 Girard St., N. W., Washington, D. C. 


O. K. ZWINGENBERGER, PH. 


PATENT LAWYER 
Chemical, Electro-Chemical and 
Metallurgical Cases 
For 7 years patent expert to Gute 
Hasslacher Chemi 
38 Park Row NEW a. N. 
Telephone Cortlandt 6570 


D. 


¥. 


Robert H. Richards Charice E. Locke 


RIcHARDS & LOCKE 
Mining Engineers Ore Testing 


Specialty. 
Careful concentration tests for design of 
flow-sheets for difficult ores. 


69 Massachusetts Ave, CAMBRIDGE, MASS. 


ELMER STEWART 
B. S. Chemistry: LL.B. 
PATENT LAWYER 


Former Examiner Ouray Building 
U. S. Patent Office Washington, D. C. 


S. K. BoyasIAn, M.A. 


Consulting Chemist and Metallurgist 
Worcester, Mass. 


WiLL BAUGHMAN 
METALLURGIST AND MINE 


141 Ave. 30. LOS ANGELES, CAL. 


EXAMINER 
Rare Elements—Western Iron Complex Ores 
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PATENT ATTORNEYS 


JAMES A, BEAUBIEN 


Meyer & Cook Cuas. L. WEIL 
ydraulic Engineering Architects and Industrial Engineers. Salt (NaCl) Plants 
Water Supply and Pumping Plants 
50 Bast 42d Street New York City 30 N. Dearborn St., CHICAGO, ILL. White Block, PORT HURON, MICH. 
CRITCHETT & FERGUSON EDWARDS F. WILSON 
Asesayers and Chemists Otls — -— Fuel and Metallurgical Chemist 
and ists in Industrial Applications of Colloid Chemistry. Formerly Iron-Masters’ Laboratory. 
A 306 N. Ave., East, Cranford, N. J. 222 South Third St., Philadelphia, Pa 
~ Laberatories, Marietta, Ohio. 
GUSTAVE DROBEGG CH 
Consulting Chemist MICHEL ROGOVI 
intermediates for Practical Lead Burner. 
yes, esear ant Installation. eacri 
No. $8 Park Row, Room 306,N. Y. Tel. Oort. 1758 


Dwight & Lloyd Sintering Company Root & SIMPS@N 
Special Problems in Ore Treatment Susees to LEONARD & ROOT 
29 Broadway, New York City Acsagers ond Metallurgical Chemists 
Cable Address: “‘Sinterer” 1744 Broadway, Denver, Colo. 
HAMLIN & Morrison JoHN R. ScHick VERDON Cutts & Co. 
Analytical Chemists Welding Contractor—Welded Tanks, etc. (Verdon ©. Cutts) 
Establisned 1892 414 Passaic Ave., Harrison, N. J. 
Forest Bidg.. PHILADELPHIA, PA. Cn Works Design, Specification and 
Supervision of Erection and Operatien 
E. SCHMATOLLA Furn for Ferro- 
-ferrous metallur 
STEWART J LLoyp, Px.D. Chemical and Metallurgical Engineer earths, 
CONSULTING CHEMIST Designing, building, improving and starting Investigations—Inspections—Reperts 
Southern Chemica! Industries operation of Furnaces, Kilns and CO, Plants. SHEFFIELD. ENGLAND 
UNIVERSITY. ALABAMA 217 Broadway, New York. - 
GeEorGE Epwarp LYNCH M. De KAY THOMPSON 
Meshenten} Engineering as applied to the Chemical Development of Industrial Electric Furnace and , a AN. TESCH 
ia Non-Metallic Mineral Industries. Electrolytic Processes. Mech. Min. and Met. Engineer 
606 Hill Street. LOS ANGELES. CALIF 69 Massachusetts Ave., Cambridge 39, Mass. Modern metallurgical and chemical plants, espec!- 


ally for the manufacture and refinement of Iron, 


Steel and Alloye—non-electric or electric. Design, 

DR. CHARLES F. McKENNA W. W. VARNEY Construction, Examination, Repores. Delivery. 

it 

American and especialy in Scandinavia etd Finland. 
Expert in Technology and Testing of Materials. 1229 Calvert Building, SALTIMORE, MD. Cable: Tantesch. Codes: A.B.C., Western Union 
50 Church St.. NEW YORK CITY | Member A. S. M. E., .8.C.E., So.N. A &M.E. Stockholm, Sweden 


Only Reliable Products can be 
Continuously Advertised 


When you want Men a 


Electrostatic 
put your advertising for them on 


the same basis as other publicity. Separator 
If you want competent and efficient assistants, saauiiniedaeiammenees 
experienced in the field served by this journal, 
you will naturally find such men among our m “Concentrations and separations of ores effected by atilising 

—_ ost e differences in electrical conductivity of the particles o 
readers—which include the keenest and m which ores are comprised, without water or reasting, regardless 
progressive men in the industry. of specific gravity, or magnetic quality, making separations and 
recoveries never ore commercially attainable. 
Get in touch with a number of these men and 

2 . Electrostatic Separation should be carefully and thoroughly 

select the one that is best suited for your needs. a y € 


investigated by every one at all interested in the concentration 


SEARCHLIGHT SECTION A. yg of ores whether the ores are simple, complex, or 


7 Huff Electrostatic Separator Compan 
Only $2.00 for 25 words 806 Arlington, Mass. soe Won 13th St., ow York 
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Proctor Drying Machine (truck tray type) with the doors open to show 
truch vd panel emoved for showing steam co'ls This machine is one 
f roetor drying machine each holding six trucks, installed in the 


1) large paint and varnish manufacturet 


3You B 

| Whenever;You Buy 

Drying Machines 

You should realize that there are a great many points to 

he considered. These have to do with the construction 

of the machine, its operation and the ultimate economy 

or gain which can be expected by the user. 


Although all Proctor Dryers utilize the same fundamental 
method of drying, namely the recirculation of large vol- 
umes of heated air, nevertheless each machine is built 
to suit the user's requirements. It is designed to satisfy 
individual conditions of floor-space, steam supply, amount 
and nature of products to be dried, etc. Furthermore a 


Proctor Dryer is covered by an iron-clad guarantee that 
it will be absolutely all that is claimed for it. 


This has been the policy behind the Proctor Dryer for 
over 36 years. Its success can be measured by the sat- 
isfaction of the several thousands of Proctor Dryer users 
throughout all parts of the country. Whenever they need 
additional drying equipment, they always 


Insist on 


ERS 


If you are contemplating the purchase of a drying ma- 
chine, send for our catalog, a copy of which will be sent 
on request. This booklet emphasizes the points you should 


consider whenever you pick a drying machine. 


PROCTOR AND SCHWARTZ, INC. 


Formerly Phila. Textile Mach. Co. 


PHILADELPHIA PA. 
Chicago New York 
Charlotte Providence 


Hamilton, Ont., Canada 
134 
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Pressure 
Secrion FoR 
> NYORATIVG 
ano 
DIGESTING 


A Fool-proof 


machine 


Made in Four Sizes. As nearly 
fool-proof as human, ingenuity 
could devise, has been perfected 
in the 


Schaffer Continuous 


Lime Hydrator 


It produces the highest grade of dry, cool 
hydrated lime obtainable, automatically 
and continuously. The weighing of the 
lime and the water required is done by 
the POIDOMETER. Gases and steam 
developed by the process are utilized in 
the production of a uniform result. 


You can’t go wrong with it. Capacity 
2 to 15 tons per hour. Horsepower re- 
quired, 10. to 25. 


Write for details. 


The Schaffer Engineering & 
Equipment Co. 


Peoples Bank Bldg. 
Pittsburgh, Pa. 
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Buffalo Stoker Fans 
Insure Ford Production 


To maintain the continuous “peak 
load” at the above plant, Ford En- 
gineers chose Buftalo Equipment. 
Write Dept. 55 for full 
information 
Buffalo Forge Company 
Buffalo, N. Y. 
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Air Purifiers, Gas Cleaning 
Dust Collection 
Pneumatic Transporters 
The Original Types 


Let us place 
25 Years’ Experience 


at your service 


Holly Pneumatic Systems, Inc. 
145 W. 45th St., New York 


It is the extreme simplicity of 


Beach-Russ 
Vacuum Pumps and 
Positive Pressure Blowers 


that renders their continuous service so efficient 
and economical, with less horsepower. 


BEACH-RUSS CoO. 


218 Broadway 
New York 


54 
Phones: Cortlandt 55 
56 


DRYERS—CALCINERS 


20 Years’ Experience Desiccating 
COAL, ORES, CONCENTRATES, CLAY, CHEMICAL SALTS, 
PRECIPITATES AND SIMILAR MATERIALS HAS ENABLED 
CS TO DEVELOP TYPES SUITED TO ANY PURPOSE. 


L. R. CHRISTIE COMPANY 


307 Fourth Ave., Pittsburgh, Pa. 


Gordon Dryers 


Write for information on your drying problems. Gordon 
Dryer Corporation, 275 West Exchange St., Providence, R.I. 


On all problems of dust or fume 
recovery or filtration—or pneumatic 
conveying: of materials — 


DRACCO DOES 


Bulletins showing installations sent on request. 


IT 


Put your problem up to Dracco Engineers. 


The Dust Recovering & Conveying Co. 
Engineers and Manufacturers Cleveland, Ohio 


Denver, Boston Building 
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TRADE MARK 

= Ae 


“Perspiration on Your 
Brow” 


: is a sure indication of excessive 
humidity and just when you need 
all of your vitality to withstand 
weather conditions—your product 
may need help to overcome its 
difficulties! 

Install corrective methods and 
avoid costly delays in manufactur- 
ing. 


SPECIALISTS IN 
HUMIDIFYING, REFRIGERATION 
DRYING, COOLING, AIR WASHING, 
AUTOMATIC HUMIDITY CONTROL 


ArMmosrnerie 
CorPoraTION 


LAFAYETTE BLDG. 
PHILADELPHIA 


Continuous Drying 
in One Operation 


Automatic control of the drying 
temperature, and continuous 
discharge of a dry finished prod- 
uct are two preeminently su- 
perior features of the 


“on Ser 


One man operates it. The 
wet bulb temperature of 110° 
F. maintained in the drying 
chamber by the patented con- 
trol, means that no matter how 
delicate your product—food or 
chemical—it cannot be damaged. 
Write us for bulletins NOW! 


W. L. Fleisher & Co., Inc. 
31 Union Square, West, 
New York City 


Steam Heated Air Dryers 


For Chemicals 


DIRECT HEAT DRYERS 


For By-Products, Etc. 
American Process Co., 68 William St., N. Y. 


“HURRICANE” DRYERS 
For 
Chemicals, Paints, Colors, Dyes, 


Write for full information. 
State material and details. 


The Philadelphia Drying Machinery Co. 


Stokley Street, above Westmoreland, Philadelphia, Pa. 


PEPE 


THIRTEEN STANDARD TYPES 
The C. 0, Bartlett & Snow Co. 
Main Office and Works, Cleveland, 0. 
FOR NEARLY ALL MATERIALS 
Pinal 


Vacuum and Liquor ‘Pumps. 


THE CONNERSVILLE BLOWER CO. 


Connersville, Ind. 
Chicago, Monadnock Blk, New York, 114 Liberty St, 


ROTARY 
VACUUM 


STOKES 28% DRYERS 


are equipped with Patented Spiral Agitators 
Low Power—Efficient Agitation—Rapid 
Uniform Drying — Automatic Discharge 
Send for Catalog 
F. J. STOKES MACHINE CO., Philadelphia, Pa. 


. ering Service solve your ventilating, heating 
i Oling problem Send for catalog 


American Blower Company 


Detroit Mich. 


DUST COLLECTORS— 


The New Cyclone 1905 
The Morse Rarefied 


The Knickerbocker Company 
Jackson, Michigan, U. S. A. 
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Keep That Dust Down! 


Make the air in your plant healthy 
to live in with a 


Paxson 
Dust Collector 


collects 
98% of 
the 
powder 
and dust 
in the 
air. 


Write 
for 
details 


J.W. PAXSON CO. 


PHILADELPHIA, PA. 


The Keith Patent 
Multiblade Fan 


and Blower 


is especially adapted 
for heating and venti- 
lating and for drying 
and dust removing 
purposes. 

The Keith Fan stands 
first in efficiency ob- 
tained largely by the 
peculiar shape of the 
blades which, in their 
conical ferm, produce 
the mest rigid fan 
made. 


The Keith Fan Patented 
"American Keith Co., Inc., 26 Cortlandt St., New York 


SWENSON EVAPORATORS 


Over thirty years’ experience. Over a thousand plants installed. 


For All Liquids 
Swenson Evaporator Company 


945 Monadnock Bidg., Chicago, Ill. 318 Widener Bidg., Philadelphia, Pa 


See our half. -page advertisement in the next, issue. 
P. & F 


M. ROOTS 
Chicago, Peoples Gas Bldg. 


S CO., Connerville, 
New York, 120- St. 


| 


Allin One Handy Book 


If you need a convenient handbook which presents in 
practical form the essential information concerning the 
mechanical handling and preparation of an ore for 
metallurgical treatment, you should examine 


ALLEN’S 
HANDBOOK OF ORE DRESSING 


Over ninety practical tables are here to serve you. Every one of 
them would be of constant value to you 


Mail the free coupon and judge for yourself 


239 pages 
166 illustrations 


$3.00 Net 


* 


USE THIS FREE EXAMINATION COUPON 


McGraw-Hill Book Company, Inc., 
239 West 39th St., New York. 


You may send me on 10 days’ approval 
Allen-Handbook of Ore Dressing, $5.00. 


I agree to pay for the book or return it postpaid within 10 days. 
Subscriber to Chem, & Met. Eng.” Member A.I.M.M.E.? 
Signed . 
Address . 
Name of Company . 
(Books sent on approval to retail customers in U. 8S. and Canada 
only.) M6-30-20 
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“Cylinder 
Revolves 


in one direction, and 
brushes revolvein the 
opposite direction.” 


Thirty-five years of 
experience are back 
ofevery Day Product. 


Sifters, 
Screens, 


Mixers and 


Bolting Reels 


All styles and sizes 
for Hand or Power 


Write for Catalog. Ask for Estimates on Your Special Problems 


THE J. H. DAY COMPANY 


Main Factories and Office, CINCINNATI, O. 
NEW YORK BOSTON KANSAS CITY PHILADELPHIA BUFFALO CHICAGO 


These Two Features 
Alone Help Cut Your 
Power Costs 


This one-piece solid rotor winding with 
cast-on end rings insures greatest electrical 
efficiency and eliminates costly repair bills. 
It is found in all Fairbanks-Morse “‘H”’ 
Induction Motors. 


And self-aligning ball bearings running in 
grease cut friction losses to zero. This 
means more power per kilowatt hour. 


Showing the rotor 
of an “H” Ball Bear- 
ing Motor and one 


These two features alone are sufficient rea- of the ball bearings. 


son for your specifying Fairbanks- Morse 


Ball Bearing Induction Motors. 
MANUFACTURERS CHIicAGo 


The Canadian Fairbanks-Morse Co., Ltd., Montreal 


Ex@ines - Pumps - Motors Hoists - Air Compressors - Fairbanks Scales- Sheffield Motor Cars - Stand pipes- Coaling Stations- Etc. 
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The smallest Pulverizer built equipped with Air-Separation, yet 
it gives results comparable with the larger Machines of the 


PULVERIZING 


YSTEM RAYMOND SYSTEM 


Specifications of the No. 0000 Pulverizer: 
Small Size. Small Cost. Big Production. 


Requires 5 HP. 
Produces 200 to 1000 per hour, capacity depending 
upon material and fineness. 
Grinds coarse as 50 
mesh and fine as 200 mesh 
‘We Manufacture Roller Mills or finer. 


and Pulverizers Equipped with Air-Se parat t. 
dir - Separation for handling | No Screens 
practically every material, pro- Space required 4x4 ft. 


ducing any fineness or capacity. 
g any fi ee Send for special circular, 


giving full description. 


FIN 1BHEO 
Propucrt 


Raymond Bros. Impact Pulverizer Co. 
1305 North Branch Street, Chicago 


Western Office—205 Boston Bldg., Denver 


The Most Popular Pebble Mill 


Patterson Pebble Mills are everywhere successfully 
handling any material sufficiently friable to be 
ground in a pebble mill. 

NO expense has been spared to make our mills as 
efficient in operation as possible. Chain oiling bear- 
ings are used throughout, and where great strains 
are to be overcome, steel forgings are employed. 
Every part is a product of our own shops. For 
either wet or dry grinding. 


Our heavy-duty 
Pebble Mill, illus- 
trated, is built sa 
various sizes from 
6 ft. x § ft. to 7% 
ft. x 10 ft. 


Catalog describing 
our entire lime of 
Pebble, Ball and 
Tube Mills, sent on 
request. 


The Patterson Foundry and Machine Co. 
East Liverpool, Ohio 
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Magnetic 
| 666 Smith Mil 


What System Are You Using? 


Tramp Iron—a constant menace to 
machinery—cannot be eliminated by 
hand picking. This method unsys- 
tematic in procedure is uncertain in 
action—and the iron, thrown all over 
the mill, returns to the circuit again. 
Dings Magnetic Pulleys, on the other 
hand, offer a systematic method of 
both removing or collecting the iron. 
And Dings Magnetic Pulleys are me- 
chanically and electrically correct and 
thoroughly protected from damage. 
Shall we send you complete infor- 
mation? 


DINGS MAGNETIC 


SEPARATOR CO. 


Home Office and Works: 
666 Smith Street, Milwaukee, Wis. 
BRANCHES: New York, 52 Vanderbilt 
Ave.: Denver, 1718 California St.; Detroit, 
18 Columbia St., W.; Richmond, 1907 E. 
Main Street. 
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Patented under date 
August 29, 1916 


—Is a thoroughly 
chemical resistant metal | 


tricate forms. 


In the West: 


In the East: 


BETHLEHEM FOUNDRY & MACHINE CO. 
127 Front St., South Bethlehem, Pa. 


MADE IN U.S.A. 


Send for a sample and test 
it in your own plant. 


For globe valves, plug cocks, 
pumps, glass tube clamps, pulso- 
meter bottles, concentrating pans. 
General castings, simple or in- 


PACIFIC FOUNDRY COMPANY 
Harrison and Eighteenth Sts., San Francisco, Calif. 
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MACHINE 


STIRRER 


A Rapid and Thorough Mixer 
It Empties Itself 


Stevens-Aylsworth Co. A Glass-Enamel Lined 


253 Broadway, New York, N. Y. 


q Traders Bank Building, Toronto, Canada AU T O $ L AV E 


This is the first public announce- 
ment of an achievement for which 
chemists have waited years. 


The new_ Elyria Glass-Enamel 

Lined Cast Iron Autoclave ex- 

tends the advantages of a glass 

container to operations requir- 

Abbé Pebble Mill—Gear Driven ing internal pressures up to 750 
pounds. 


Why You Can’t Go Wrong oo, 
; , It is designed for direct flame 
with ABBE MACHINES! heat. Its capacity is one gallon. 


ABBE pre-sales service won't let you get anything 
but the right machine for your purpose. ABBE 
tests on your material see to that! 


Write for our new Catalog No. \2, in 
which all the latest Elyria chemical 


The ABBE workmanship in the design and making 


of these machines have built assurance of perform- 
ance into them. We've had years to learn—we 
know how! 


Elyria Enameled Products Co. 
Elyria, Ohio 


NEW YORK CHICAGO PITTSBURGH 
£ e e 103 Park Ave. Conway Bldg Oliver Bidg. 
ABBE Engineering Co. SAN FRANCISCO LOS ANGELES 
16 California St. San Fernando Bldg. 


218 Broadway, New York 


Telephone: Cortland 54, 55, 56 
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Unusual Adaptability of 
Type “L” Magnetic Separator 


Type “L” Magnetic Separator is not only designed to separate and reclaim metal 
turnings from steel and iron in various forms but also in separating iron trom 
various products, such as— 


Abrasives Cocoanut Fertilizer Grain 
Baking Powder Copper Scale Dry Bone Nickel Slag 
Bone Meal Core Sand Glass Sand Stock Food 


Write us today for full information 


MAGNETIC MANUFACTURING CO. 
770 Windlake Ave., Milwaukee, Wis. 


THE FULLER-LEHIGH PULVERIZER MILL 


The Most Economical Mill for Pulverizing Various Refractory Materials 


Anthracite Coal Chalk Fire Clay Iron Ore Ores Silica 
Asbestos Rock Charcoal Fluorspar Kaolin Oyster Shells Slag 

Asphalt Filler Chrome Ore Foundry Facing Lava Paint Slate 

Barytes Clay Fullers Earth Lime Phosphate Rock Talc 

Bauxite Coal Glass Limestone Plaster Tripoli 
Bituminous Coal Coke Gold Quartz Lithopone Portland Cement Tufa 

Bone Black Copper Ore Graphite Magnesite Puddler’s Slag Umber 
Carbon Dolomite Gypsum Marble Quartz Vanadium Ore 
Cement Rock Feldspar Hydrated Lime Ochre Shells Whiting 


Cement Clinker 


FULLER-LEHIGH CO. Main Office & Works: FULLERTON, PA. 


New York, N. Y., 50 Church Street Chicago, Ill., McCormick Bldg. 
25 Victoria Street, Westminster, S. W. 1, London, England 
San Francisco, Cal., 719 Sheldon Bldg. Hamburg 1, “Wallhof” Glockengiesserwall 2, Germany Seattle, Wash., 714 L. C. Smith Bldg. 


E MARK Stedman Disintegrators 
| RVI N G SaAFsT STEP speeds upto. 2000 Belt Drive for speeds Cage, Type—Ball 


(PATENTED) Catalogs and Bulle- 


ABSOLUTELY NON-SLIPPING ALWAYS tins sent on request. 
SEND FOR CATALOG 2A1 


IRVING WORKS Go. 
LONG ISLAND CITY, N.Y..U.S.A. 


UB WA 
-in. and 36@-in 

bearings. 
(PATENTED) UE BWA 


THE FIREPROOF VENTILATING FLOORING Stedman’s Foundry & Machine Works 


Established 1834 Aurora, Indiana 


' 


nae All Steel Crushers 


3 lagnetic Separators 


Saves 6 to 10 Men 
Loading or Unloading 
COAL, COKE, ASHES 
SAND, GRAVEL etc. 


Cc Rive. Plants complete in 


OVER 2000 USERS 
all details Write for Literature 

C. G. BUCHANAN CO.. Co. 

90 West New Passaic, N.J. 
Mixers Westinghouse 
Sifters and Mixers Manufacturers of everything 
quireq in the’ generation tr 


The “Gardner” Line of Mixing 
Machinery Can Be Depended 
Upon to Produce Results. 


The Gedge-Gray Co. 
Lockland, Ohio 


mission, control and application of 
electric power 
WESTINGHOUSE 
Westinghouse Electric & Mfg. Co. 
ELECTRIC East Pittsburgh, Pa. 


Sales Offices in All Large Cities 
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Style “K" Propeller Screw 
Agitator. 20 to 800 gallons. 


Style “B" Agitator 
with steel belt. 1009 
to 1600 gallons, 


1302 Niagara St. 
BUFFALO, N. Y. 


SOWERS MFG. COMPAN 


Adopt the Dopp 


Cast Iron Seamless 
Steam Jacketed 


Kettles Mixers Vacuum Pans 
Soap Crutchers 


They’re all seamless, smooth, leakless; no bolts or 
welds, because all Dopp apparatus is 


Cast in One Piece 


Dopp kettle surfaces are not machined—they’re cast 
smooth. They have an extra, protective skin formed 
in the cooling which adds to the vessel’s strength. 


Over 60% of orders for Dopp Apparatus come from 
old customers. Here’s what they say. “Our steam 
jacketed equipment troubles have all been ended since 
we've been using Dopp Apparatus.” You will say the 
same thing—Write for our Catalog No. 6. 


Y 


Style “A-D" Agitator. 
1°25 to 800 gallons. 


10 Gallon Laboratory 
Vacuum Pan 


Chicago District Representatives: 
BREWER & ANDERSON 
342 Monadnock Block, Chicago, IIl. 


There is no comparison. 


eficiency. 


material and, if you think 


G. W. Conveyors, Wagon 
valuable material. They dé 


Elevators-—Conveyors—Power Plant Coal Handling tion, and lower overhead t 
Equipment—Coal Pockets—Friction Hoists—Screens 
— Chutes —- Buckets — Chains — Ice Elevators — Ask us to send one of our 


Crushers and Ice Tools piant transportation with 


GW Products beat the 

truck and wheelbarrow 
gang every time! 


They beat them, not only in speed and economy, but in 
Watch a truck and wheelbarrow gang some day— 


(your own it possible). You'll see wasted time, wasted 


handle more, and cost less. You'll find that by in- 
stalling G-W devices carefully you'll increase produc- 


it over, wasted money, 


Loaders, etc., do not lose 
» not loat on the job. ‘They 


mM), 


engineers to talk over your 
you. He'll surprise you. 


Main Office and Works 


HUDSON, N. Y. 


Branches 
New York Buffalo 


Chicago Boston 
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Because you 
need the best— 


Our 
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American Platinum Ware 


Specify American Platinum Ware and 
conserve labor and other expenses; it pays 
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Our facilities for promptly meet- 
ing the special demands of labo- 
ratory workers for special appa- 
ratus coupled with the use of 
only the finest metals in the 
manufacture of our products, 
enables research and chemical 
workers to attain a maximum of 
satisfactory results in your regu- 
lar work. 


Catalog will interest you. Ask for it. 


American Platinum Works, 


Newark, N. J. 


THE MAXECON MILL 


has been perfected to give the greatest output 
with least power and wear of any pulverizer 
even on the hardest and toughest materials. 


We will appreciate the opportunity to help solve your grind- 
ing problems either on Coal, Bauxite, Limestone, Silica, 
Clinkers, Phosphate Rock, Hard Ores or other materials. 


KENT MILL CoO. 


10 Rapelyea St. Brooklyn, N. Y. 


TYLER 


Double Crimped 
WIRE CLOTH 


all uses 
THE. Ss. co. 


Makers of Screens 
up to 350 Mesh 
Multi-Metal Co., Inc., 


254 W. Nineteenth Street 
New York City 


“LINK. BELT 


Traveling Water Intake Screens 
Locomotive Cranes Wagon Loaders Coal & Ashes Equipment 
We will gladly on any of the above Products upon request. 


LINK-BELT COMPANY 


PHILADELPHIA CHICAGO INDIANAPOLIS 
(Branch Offices in Principal Cities) 


Elevators and Conveyors 

Link-Belt and Sprockets 

Silent Chain Drives 
Electric Hoists 


send literature 


ENGINEERS PLANNING POWER TRANSMISSIONS 
Secure Data and Estimates of “MORSE” DRIVES 
SAVE Construction Space, Light, Fuel, Producing More with Less 


MORSE CHAIN CO., ITHACA, N. Y. 


Engineering Service, Assistance, Bulletin 
Detroit Pittsburgh 
Charlotte, N. C. 
New York 


Montreal 
St. Louis 


Boston 
Chicago 
Oleveland 


San Francisco 
Atlanta 


EVAPORATORS 


Single or Multiple Effect 
Lillie Evaporators are ac- 
knowle dge d the most efficient 


In agreement with the Sugar 
Apparat is Mfg. Co., 8S. Morris 
Lillie, Pres., now made ex- 
clusively by 


WHEELER 
Condenser & Engrg. Co. 
Carteret, N. J. 


BROWNHOIST 


Engineers and Manufacturers of Heavy Dock Machinery, 
Bridge Cranes, etc. pene 
THE BROWN HOISTING MACHINERY CO. 
Cleveland, Ohio 
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Double Crimped 


REK-TANG 


Screens 


use insures a \' 


| Larger Output 


More Uniform 
de b - AN 
Made by ‘The Ludlow Saylor Wire Co \ Sc eening 4 
at St. Louis Missouri, USA. hy 


Ryerson Steel-Service | Uniformity 


Is the development of over three-quarters of Never varies 
a century of successful business. Thousands 
of manufacturers and builders daily take 
advantage of the complete facilities of the 
Ryerson organization. 


It will pay you toconcentrate your purchases 
and save time and money. 


3 Plain Bars Tees, etc. Bolts, Nuts 
Reinforcing Bars Tank Plates Refined Iron ‘cc k”’ 
Shafting Floor Plates Babbitt Metal Newar 
I Beams Sheets Tool Steel 
Channels Tubes Boiler Fittings W . 
Angles Rivets Machine Tools ire Cloth 


Write for current Stock List. 


Josepu T. 0 N & So" 


CHICAGO ST. LOUIS DETROIT 
BUFFALO NEW YORK 


All Meshes and Grades. 

Superior in Strength. 

B ras s — Copper — Phosphor- 
Bronze—Monel Metal—Special 
wire cloth to order, Plain or 


Twilled Weave. 
Laboratory Testing Sieves. 


Send for Samples and Complete List 
of Articles 


NEWARK WIRE CLOTH COMPANY 


Newark, New Jersey 
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requirements receive the 

= of experts when 

you turn the task of supplying your 
tanks over to us. 


The Most Suitable Wood 


The Staunchest 
‘Construction 


ND when Hauser-Stander Tanks are 
installed, you know you can rely on 
them for Satisfaction. 
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Size varies 
but quality 
is always 
the same 


The quality of Kalamazoo tanks 
is assured by the years of tank build- 
ing in back of them. Fifty years has 
made the Kalamazoo tank what it 
is—the tank which delivers steady, 
uniform service, day in and day out. 


We make them in any size or shape 
to suit your needs, as well as of any 
wood. Let us send you our catalog. 
Our stock, and our shop efficiency 
make prompt delivery certain. 


Kalamazoo Tank and Silo Co. 
Kalamazoo, Mich. 


TANKS— 


Cypress, Yellow Pine and Fir 


No matter what size or shape of tank 
you desire, specifications are followed to 
the letter. For over 67 years we have 
met successfully every tank problem 
arising within the Industry. 


Prompt deliveries. Try us. 


Atlantic Tank & Barrel Corp. 
15th and Jefferson Sts., Hoboken, N. J. 


TANKS THAT GIVE SERVICE 


“National Quality’ Tanks are made from the finest 
grade of Douglas Fir and California Redwood. No 
better woods can be found anywhere for water, oil, 
cyanide processes, mining and chemicals. These tanks 
have stood all kinds of tests over a long period of years 
and have proven their worth. 


We manufacture all kinds and sizes of round, rectangu- 
lar or semi-circular tanks, open or closed tanks, with 
flat or conical bottoms. 


No matter what kind of a tank you want, write us 
for prices and any other information you may wish. 


National Tank & Pipe Company 
275 Oak St., Portland, Ure. 


WOODEN TANKS 


AMOS H. HALL & SONS, 


2915-33 N. Second St., Philadelphia, Pa. 


win 


STORAGE TANKS 


in any capacity. All classes of 
eteel plate construction, including 
Penstocks, Stand Pipes, Riveted 
Steel Pipe Smoke Stacks, etc 


The Petroleum Iron Works Co. 
SHARON, PA. 


STEEL PLATE CONSTRUCTION 


For 25 years we have been building quality wood tanks. 
ALL SIZES AND ALL PURPOSES 
JOHNSON & CARLSON 


848 TO 8&6, EASTMAN ST., CHICAGO 


. 
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There’s one that 
perfectly suits 
any purpose 


Our organization has been 
building tanks for the Chemi- 
cal and allied industries since 
1849. We specialize in Cy- 
press—‘“the wood eternal,” 
millions of feet being always 


in stock. 

STEARNS 
Wood 
Tanks 


Tanks also built 
of fir, oak, 
Southern pine, 
or native pine, 
if desired. 
Every workman 
is a inaster tank 
builder. Espe- 
tially prompt 
deliveries. 
Write for Cataleg. 


The A. T. Stearns Lumber Co. 


80 Taylor St., Neponset, Boston, Mass. 


Tight and Leak-proof 


Approved construction, machine-planed joints, 
hoops of proper size and number, with a posi- 
“tive grip, and the fact that Caldwells are built 
by men who have been making superior tanks 
for over 30 years. These are some of the rea- 
sons why all Caldwell Tanks cannot positively 
bulge, break or leak. Tanks of all sizes for all 
purposes. 


Send for Catalogue. 


W. E. CALDWELL CoO. 
Incorporated 
2130 BROOK STREET 
LOUISVILLE, KY. 
TANKS 


ANO 


TOWERS 


Steel Mol 
ee olasses Storage Tanks 


Elevated Steel Water Tanks 


Acid Tanks Steel Stacks 
Oil Tanks Agitators 
Pulp Tanks 


Height 45 ft. 


: 


TANKS 


Acid Tanks 

Barge Tanks 

Brine Tanks 

Blow-off Tanks 

Coal Tar Tanks 

Compressed Air 
Tanks 

Car Tanks 

Elevator Tanks 

Filter Tanks 

Fuel Oil Tanks 

Galvanizing Tanks 

Gasoline Tanks 

Grease Tanks 

Hot Water Storage 
Tanks 


Hydro-Pneumatic 
Tanks 
Jacketed Tanks 
Molasses Tanks 
Mixing Tanks 
Oil Storage Tanks 
Pneumatic Tanks 
Pressure Lanks 
Rendering Tanks 
Settling Tanks 
Soap Tanks 
Vacuum Tanks 
Varnish Tanks - 
Water Storage Tanks 


Heavy Plate Metal Work : 
Chicago Bridge and Iron Works ~ LANCASTER IRON WORKS, Inc. 
Chicago, ‘Bldg. i New York Office Main Office and Works 
erm. Greene Fifth Ave. Lancaster. Pa. 
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Immediate Service—Quick Delivery—In Quantity 


«ive unusual service. 


A truck load of round tanks is shown here ready for delivery. The tanks, equipped 
with agitator drives, are to be used in the handling of alcoholic solutions. 


While we carry in stock our Standard Agitator Drives in four sizes, for immediate ship- 
ment, we build special drives both large and small for a wide range of work. 


As manufacturers of both agitating equipment and wood tanks, we are in a position te 


Write to us 


NEW ENGLAND TANK AND TOWER CO. 
EVERETT, MASSACHUSETTS 
(BOSTON POSTAL DISTRICT) 
Manufacturers of Wood Tanks and Related Appliances for the Chemical Industries 


Here’s Your Copy! 


A Mining Catalog Is Ready 
for You 

All we need is your neme on 
our mailing-list to send you a 
copy. 

The many uses, forms and 
construction of Woodstave Tanks 


are fully described Besides 
this, other Cyanide Plant equip- 
ment used in late processes of 
high-grade metal extraction is 
fully covered. 

Such technical data and in- 
formation are given that the 


complete catalog makes the most 
valuable book you have ever 
secn. 

Send for your free copy 
today 


“YPACIFIC TANK & PIPE CO” 


HE STANOARO SINCE 6 


304 Market Street, San Francisco 


TANKS 


Storage — Pressure 
Miscellaneous Steel Plate Work 
Over 50 years’ experience 


serving Metal, Oil, Chemical 
and allied industries. 


Sharpsville Boiler Works!Co. 


Sharpsville, Pa. 


Corcoran Agitators 


A. J. Corcoran, Inc. 
(For 50 Years) 


755 Jersey Avenue, Jersey City, N. J. 


“OVERHUNG” AGITATOR 
for WOOD or IRON TANKS 


No step-bearing required in bottom of tank. No metal parts 
come in contact with solution. Al! parts interchangeable. 


Send sketches of your requirements 
Ask for folder “C” 


GENERAL MACHINE CO., ~97 Market St., Newark, N. J. 


TAN TANK 
WENDNAGEL ANKS Are Tight 
, : Standard or Special Liquid Commodity 
See Page 682 Chemical Engineering Catalog. E 
THE GENERAL AMERICAN TANK CAR CORP. 
| WENDNAGEL CO., 602 W. 22nd St., CHICAGO, ILL. FA Builders Harris Trust Bldg., Chicago Lessees 
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ere is no “repair 
Th p 


United Lead Lined 
Centrifugal Pumps 


They are made to give daily service 
in the chemical plant, exposed to all 
kinds of acid liquors and chemicals 
They will not 
leak ; all parts exposed to acids are lead 


without breakdowns. 


covered. 


In use all over the world. 
stand the test of service. 
for catalogues. 


Lead, Tin, Brass or i 
Copper-lined Iron Pipe. 
Lead- or Tin- lined 


Valves. 

Lead- or Tin - lined 

i Tanks and Kettles, 

4 Hard Lead Centrifa- 

gal Pumps. 

Lead- or Tin-covered 

Pipe. 

Lead- or Tin-covered 

Coils. 

Chemical Apparatus / 
, Covered or Lined with 

or Tin, 


They 
Write today 


JET NOZZLE 


THE ONLY CENTER 


Spraco Highest Efficiency Nozzles for all purposes 
For the Chemical and Allied Industries 


for 
Cooling, Spraying, Washing, Scrubbing or Mixing 
Send for Nozzle Bulletin No. N-9 


SPRAY ENCINEERING CO. 
BOSTON, MASS., U.S.A. 


UNITED LINED TUBE & VALVE GO 


UNITED LEAD COMPANY 


111 Broadway 


New York City 


Monarch Hard Rubber 


SPRAYS 


Consists of only two parts. Simple con- 
struction, yet 


finest possible Made in all 
pe sizes of 
= = IRON—STEEL—BRASS 
l STONEWARE, ETC. 


Probably the only nozzle which ean 
mostly be cleaned without removing from 
pipe—dirt is disledged by lifting inside part 
through front orifice. 


Write fer Catalog. 


‘MONARCH MFG. WORKS, INC. 


3127 EMERY ST., PHILADELPHIA 


Colonial Bermico Fibre Pipe 


Valves, Fittings, Iron, Steel and Wood Pipe 
are some of the things we have told you 
about, but you can obtain all your supplies 
from our complete stocks. 


Colonial Supply Company 
217 Water Street, Pittsburgh, Pa. 
BRANCH OFFICES: 39-41 Cortlandt St., New 


York, N. Y.; 1001 Chestnut St., Philadelphia, 
Pa.; 507 Stambaugh Blidg., Youngstown, Ohio. 


Steel Strengthened, Acid Proof Wood Pipe 


The 
Michigan 
Pipe Co., 

Bay City, 
Michigan 


Bay City Iron Co. 


Bay City, Michigan 


General Jobbing Shop 


Engineers, Patternmakers, Founders, 


Machinists, Blacksmiths, and Boilermakers. 


Experienced in Chemical, Beet Sugar, Salt 


and Cement Plant Machinery. 


= 
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Each user is 
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Schutte Lead 
Diaphragm 


VALVES 


No stuffing 
box; no stem 
extending into 
the acid. 


Acid comes in contact with only lead or 
rubber. All faces are turned true pre- 
venting any acid from leaking through. 


Schutte Lead Diaphragm Valves are giv- 
ing universal satisfaction wherever in- 


stalled. 


Let us figure your requirements. 


Koerting 


Centrifugal 
SPRAY NOZZLES 


are being used in prac- 
tically every spraying 
operation. ‘There is a 
type and size to meet 
your requirements ex- 
actly. 

For cooling gases, 
ventilating absorbing 
gases, collecting dust 
atomizing liquids, re- 
cooling water, etc. 
No nozzle on the mar- 
ket excells them in 
workmanship or results 
accomplished. 


Bihn-Jones 


Automatic 
BLOW CASE 


lifts liquids to any de- 
sired height by com- 
pressed air. No air 
permitted to blow 
free. Has none of the 
bad features of centrif- 
ugal, piston and steam 
jet pumps. The Bihn- 
Jones Automatic Air 
Device is easily in- 
stalled in a few min- 
utes on any suitable 
Rlow Case or Acid 
Egg. 


Many processes involving evapora- 
be tion, cooling, absorption and washing 


ti 3 of gases and liquids have been brought 
eee to a high degree of perfection through 
are the installation of CECO equipment. 
eo] CECO products are adaptable to a wide 
» 
aw range of chemical industry applications 
and our engineering service prepares com- 
plete plans for advantageous installations 
Ree to meet specific requirements. 
ps Information, in as much detail as you 
mee ‘ wish. will be sent if you will describe your 
problems. 


Chemical Equipment Co. 


Chicago, Illinois 
Edw. M. J. Figel Co. 
Philadelphia, Pa. 
Valves 
ntrifugal Pumps |} 
Vacuum Evaporators 

Spray System LAL 


“ACIMET” Vai'ves 


(Trade Mark Registered) (Patented) 
mean 100%, efficiency in controlling sulphuric acid and other corrosive liquors. 
Heavy, reinforced construction; will not corrode; are permanent. Wear-reducing 
dise and seat. Get free trial proposition. 


The Cleveland Brass Mfg. Co., Sole Manufacturers 
4612 Hamilton Ave., Cleveland, Ohio 
Pacific Coast Office: Mills Bidg., San Francisco, Cal. 


Large Hard Lead Castings— 
CRAIG FOUNDRY Co. 


42-46 Sanford St., Brooklyn, N. Y. 


Machinists—Coppersmiths 


Detroit Heating & Lighting Co. 
Established 1868 Detroit, Mich. 


Write us for details 


Schutte & Koerting Co. 
Philadelphia, Pa. 


AS’ T” 


United States Cast Iron Pipe & Foundry Co. 
General Offices, Burlington, N. J. 
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THE VALVE MUST 
OPEN—QUICK!! 


You've tried to open a stubbornly stuck valve, while 
a tank full of valuable liquor overflowed! You've 
hammered and pounded—maybe broken the pipe 
at the flange in the end! No more!—Here’s good 
news—a valve that won't stick is at your service. 


MERCO NORDSTROM 
PLUG VALVES 


are lubricated—they always open. They can’t leak. 
Made in sizes to fit your needs. The valve is being 
made in the plant of the Swenson Evaporator Co. 
at Angela, Ind. Order from the office nearest 
you. 


The Merrill Company 
121 Second St., San Francisco 
Chicago Office: Monadnock Block 


Cabie Address: “Lurco” 
Codes: Bedford McNeill (either edition), Moreing and Neal, 
Western Union 


RESCENT BELT FASTENERS 


Make Good Belts Give Better Service’ 


Write Dept. 19 
Crescent Belt Fastener Co., 381 Fourth Ave., New York 


CONTINUOUS COIL PIPE 


iRON OR STEEL 
LEAKLESS PERMANENT ANY DESIGN 


Seamless Tubing of Copper, Brass, or Aluminum. 


THE WHITLOCK COIL PIPE COMPANY 


Hartford, Conn, New York Boston Chicago Philadelphia 


Manufacturers of 
‘ALBANY’? Felts and Jackets 


Paper Makers’ Felts 


Albany Felt Co., Albany, N. Y. ‘1 


Scott Service 


Apparatus and ny for recovering of Trade Wastes such 
as from Pulp and Paper making, Cotton Mercerizing, Coke Oven 
and Coal Tar products, Benzol, Toluene, Ammonia, etc., Solvent, 
Extraction Plant for oil extraction from seeds, beans, nuts, 
etc., Destructive Distillation of wood and the manufacture of 
acetic acid and industrial alcohol. 

Complete plants for dealing with Animal Wastes, Tallow, Blood, 
Fertilizers, etc. 


ERNEST SCOTT & CO., Fall River, Mass. : 


FORHARDENINGS, 
WATERPROOFING 


CONCRETE 


A liouid_integral hardener. Makes concrete dustless and water- 

proof. — successfully for fifteen years. Write for details. 
NTI-HYDRO COMPANY 

New York Oftice. 299 Broadway Laboratory, Newark.N. J. 


F 
HARDENS 


THE BARTLETT HAYWARD CO. 
Designers and Builders 
FELD CENTRIFUGAL SCRUBBERS 
FOR CLEANING INDUSTRIAL GASES 


Main Office and Works 
BALTIMORE, MD. 


Complete Chemical Plants 


As contracting engineers, we will design and build, 
assuming entire responsibility. Or, as contractors, 
we will erect from the plans and specifications of 
your engineers. Our experience covers work in all 
types of construction and in a wide variety of 
industries. We can probably point to work done 
in your field. 


Ask for Bulletins 124 and 125. 


(GUARANTEE ONSTRUCTION{O. 
ENGINEERS 


CONTRACTORS 
Cc. L. INSLEE W.G HUDSON EDW. BURNS W.W. RICKER 
Design and Construction of Complete Power and Industrial 
Plants. Coal and Ash Handling Equipment. 
and Materials Handling and Storage. 


150 CEDAR STREET, NEW YORK CITY 


| | | | 
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A Highly Efficient, Single-Stage 
Double-Suction Centrifugal Pump 
For Chemical Plant Service 


The AMERICAN Type “DSMD” pump is built in 
capacities up to 100,000 G. P. M. and for total heads 
up to 200 feet. Its ruggedness makes it thoroughly 
dependable in service. Has horizontal split shell, 
so that impeller and shaft can be removed without 
breaking connections. Double suction, enclosed im- 
pellers designed so as to overcome end thrust. Has 
labyrinth packing rings, reducing leakage from dis- 
charge to suction chambers to a minimum. 


Catalog 149 Illustrates and Describes 
more than 50 styles of AMERICAN 


Centrifugal Pumps. Mailed on request. 


The American Well Works 


General Office and Works: AURORA, ILL. 
Chicago Office: First National Bank Building 
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Lammert Rotary Vacuum Pumps 
and Pressure Blowers 


For any service where high dry vacuum 
is desired or pressure work up to 25 
pounds. 


For chemical laboratories. 


For canning food products and many 
varied special purposes 


When used with our Automatic 
they are 
pumps. 


Control 
ideal for priming centrifugal 


Motor Driven Single Pump with Automatic Oiler. 


Numerous types and sizes for the various service 
requirements, Belt or motor driven. 


Send for Catalogue. 


INGERSOLL-RAND CO. 


11 Broadway, New York 


AIR COMPRESSORS 
VACUUM PUMPS 


202-M 


RUMSEY PUMPS 


TRIPLEX, ROTARY AND CENTRIFUGAL POWER PUMPS, 
DEEP WELL WORKING HEADS AND HAND PUMPS OF ALL 
KINDS. Catalogs and Recommendations on Request. 


Rumsey Pump Company, Ltd., y. 


The “Perfect” 
Metal Bilge Barrel 


Send for Complete Catalog 
Manufactured by 
THE DETROIT RANGE, BOILER & 


STEEL BARREL CO. 
Barrel Dept. Detroit, Mich. 


We specialize in Vacuum Apparatus for all chemical purposes. 
The Steam Actuated 


RADOJET AIR PUMP 


(Patented) 
No moving parts, foundations, wear or attendance. 


C. H. WHEELER MFG. CO., Philadelphia 


L GAS ENGINES SHINGS CEMENT MACH 


WORTHINGTON 


t me Works, Cudahy 
Power Mining Works 


= 


The most widely 


THE KROGH used Sand Pump 


Its special chilled car-wheel iron liners and moderate speed 
reduce costs and save trouble. Send for the Krogh Sand Pump 
Bulletin. 


Krogh Pump Mfg. Co., 145 Beale St., San Francisco, Cal. 


We specialize on 
single stage low 
head centrifugal 
pumps, 

Ask for Catalog 


TABER PUMP CO. 
296 Elm 8t., Buffalo, N. Y. 


OULDS PUMP 


FOR EVERY DAY SERVICE 


For pumping tar, liquors, dyestuffs, paints. varnishes, tanning 
liquors, bleaching solutions, gasoline, refinery by-products, wine, 
vinegar, etc., and all power plant service. Bulletin on request, 


The Goulds Manufacturing Company, Seneca Falls, N. Y. 
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EI 


10 


SF 


T 


SS 


« m Indispensable for accelerated sedimentation or clar- changeable baskets and with yokes for small scale test 
‘ ification. 


Furnished, when desired, with extra inter- tube centrifugal determinations. 


TOLHURST MACHINE WORKS, Troy, N. Y. 


Established 1852 NEW YORK OFFICE: 111 Broadway 


Y SOUTHERN REP-.: Fred. H. White, Realty Bldg., Charlotte, N. C. WESTERN REP.: John S. Gage, Hartford Bldg., Chicago, III. 
\ “ANADIAN REP.: W. J. Westaway Co., Main and McNab Sts., Hamilton, Ont.; 400 McGill Bk 


dg., Montreal 


5-inch Hand Power 
10-inch Laboratory 
BELT OR MOTOR 


20 inch to 54 inch. General Purpose 


CENTRIFUGALS 


originally developed in 1866 from 
patents of David M. Weston by 


American Tool & Machine Company 


Quality tellsin the Long Run 1848 Boston 186 


a 


Routine Centrifugal analysis requires a machine that 
“stands up” day after day, month after month, deliv- 
ering consistently and without interruption to the 
laboratory schedule. 


Sharples Super-Centrifugal Processes 


SHARPLES SPECIALTY CO. 
501 Fifth Ave., New York 


ictor Railway Exchange Building, Chicago, Ill. 
Laboratories and Factory, West Chester, Pa. 


Electric Centrifuges 


have firmly established themselves in many industrial 


laboratories, because for years they have been giving , Acid-Proof 
just this kind of service. E L M OR E Centrifugal Pumps 


Write for bulletin 235-C.M. and state your Volute made of chemical stoneware. Impeller and stuffing box 
requirements up to an 8-tube 50-c.c. head. acid-proof. Strong construction, built for continuous operatien. 
Sizes: 1 to 3-in. discharge. 
VICTOR ELECTRIC CORPORATION Write for full information, prices and guarantee, 


236 So. Robey, Chicago G. H. ELMORE, Philadelphia, Pa. 


TOLHURST CENTRIFUGAL 

N 
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“T always take 


LIDDELL along”’ 


It Fits 


the 
Pocket 


One metallurgist writes: 


“On my frequent business trips I always 

take LIDDELL along. It is a great 
time- and trouble-saver. This handy 
book makes it unnecessary for me to 
carry a lot of bulky data.” 


This is only one of the hundreds of 
favorable comments received by 


LIDDELL’S 


METALLURGISTSY’ 
and CHEMISTS’ 
HANDBOOK 


656 pages, pocket size, flexible binding 
$5.00 net postpaid 


his handy guide is packed with tables, formulae, 
constants, methods—the sort of information that the 
practical chemist and metallurgist needs constantly. 
lc will supply at once the information which you 
would otherwise spend hours looking for. Important 
data trom reliable sources are readily available in 
this compact handbook 


Look it up in Liddell” has become the watchword 
among thousands of Metallurgists and Chemists. The 
wok iS saving time and effort for these men—it will 
do the same for vou 


Take it with you for 10 days FREE 
Use this coupon 


REE EXAMINATION COUPON 


Metiraw-Hill Book Co., Ine., 
"0 West 30th Street, New Vork, N. Y. 


\ n 10 days’ approwal Liddell’s Metallurgists’ and 
Chemists’ Handbook, 85.00 net, ty stpald. | agree to pay for the 
t 10) «lay of receipt 


( & Met. Me A. 1.3. E 


/ 


CHAPMAN 


FLOATING AGITATOR 
GAS PRODUCERS 


are specially adapted to the chemical trade. 


They cost 
less. 


They last 
longer. 


They save 
labor. 


They pro- 
duce a 
higher 
grade gas 
from 
cheaper 
fuel. 


CHAPMAN ENGINEERING COMPANY 


Mount Vernon, Ohio 
11 Broadway 


Oliver Bldg. 
New York 


Pittsburg 


Producer Gas Systems 


Ising Bituminous and Anthracite Coals 
Raw and = rubbed Gas for Displacing Oil, City Gas, Coal 
and Coke in Furnaces of all Descriptions 


WE GUARANTEE RESULTS 
. 1 le D bo: 
Flinn Dreffein Co., wren a 


Smith Sectional Gas Producers 
Clean cold producer gas in unlimited quantities. 
The Smith System produces a tar- 
free gas—a clean fuel for par- 


ticular manufacturing processes. 


THE SMITH GAS ENGINEERING CO., Dayton, O. 


High in quality and uni- 
form in heating value. 


Rook« ve t eta istomer m th Ss and 


WILLIAM GARRIGUE & CO. 


CHEMICAL ENGINEERS 


IN OILS, FATS AND GLYCERINE 


154 Nassau St., New York 
Plant at 4512 Western Blvd., Chicago 


CRUDE AND FUEL OIL BURNERS 


For brick magnesite, pottery, lime and 
steel furnaces. 25 different types. 


send us your heat requirements 


45.000 and let us advise with you. 


SCHURS OIL BURNER CO. 


“Be sure it’s Schurs” 1007 N. Main St., Los Angeles, Calif. 
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Complete Plants for the Production of 
Electrolytic Oxygen and Hydrogen 


are installed by the 


Electrolabs Company 
ui Through allied associations, we can offer 
. ; and control the manufacture of practically 


Ae ~ all the apparatus necessary for the produc- 
tion, distribution, compression and utiliza- 
a . tion of oxygen and hydrogen gases. 


We can also supply direct all the necessary 
| accessory equipment and are in a position 

to offer most valuable service in application 
General Electric Erie Plant of the gases. 


THE ELECTROLABS COMPANY 


2635 PENN AVE., PITTSBURGH, PA. 


Branch Offices: 


30 Church Street 
New York City 


Morris Building 

Philadelphia, Pa. 
Merchants Exchange 

Under the Technical Supervision of the Bldg., San Francisco, Cal. 
Electrolytic Oxy-Hydrogen Laboratories, Inc. 


ELECTROLYTIC GAS SPEC/AL/STS 


BLUE WATER GAS PLANTS 


HYDROGEN PLANTS 
SPECIAL HIGH TEMPERATURE FURNACES 


LIME KILNS 


(DOHERTY-ELDRED PROCESS) 
The Improved Equipment Company 


Engineers 


24 State St., New York, N. Y. 


The Morgan Producer Gas Machine Electroplating Generators 
is the highest class gas producer built in the tet ten whish tow 
U. S. and is advertised in this journal the first vonage high curvent genetaters are used; Motor Driven Buffing 
iss > of ack th. and Polishing Lathes, 
THE EAGER ELECTRIC COMPANY 
Morgan Construction Co., Worcester, Mass. __._ Manufacturers | 
Watertown, New York 


By-Product Coke and Gas Plants 


Apparatus for the Recovery 
of Ammonia, Benzol and Tar 


THE KOPPERS COMPANY 


Pittsburgh, Pa. 


Y-STEINMETZ&CO. 
Philadelphia 
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Side View and Front View, with Shutter Open, Type LS 2 


Ultra Violet Ray Laboratory and Testing Outfit 


The R. U. V. Lamp 


Assures Success 


N research laboratory work, suc- 

cess or failure often hinges on the 
ultra violet ray lamp. If the lamp 
produces an insufhcient ray source 
failure is usually the result. When an 
R. U. V. (Ultra Violet Ray) Lamp is 
used success is assured as it can be 
depended upon to yield—at all times 

a prolific and consistent source of 
ultra violet rays. In fact, the R. U. V. 
Lamp yields a 50°; greater ultra violet 
ray component than any other lamp 
on the market. 
Other distinctive features of the R. U. V. 
Lamp are its splendid radiation, simplicity 
of design and wide range of usefulness. It is 


especially adaptable for commercial chemical 
laboratories. 


The R. U. V. Lamp is the onlylamp that 
has been standardized for both labora- 
tory and commercial use. Our Bulletin 
“K’"’ will give you complete information. 


spit 
Compa ny, Tuc. 


f 165 Broadway, New York City 


—— 
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In This Illustration Two Weights Are Shown in Use. 


Heusser Balances are the 
Acme of Perfection 


They are distinguished by unique and patented features. 
All-Metal Construction giving strength and permanency, 
eliminates warping, shrinking and cracking of the balance 
casing, as well as electrical and magnetic disturbances. 
Multiple Weight Attachment enables the weigher to 
manipulate the weights from the outside of the casing 
without arresting the balance or opening the door. 
Mechanical Pan Extractor permits placing into or taking 
from the pan the object to be weighed without opening 
the door. 

Illuminator allows the balance tu be set up anywhere 
and weighings may be made any time day or night. 


Jf you are in the market for Balance equipment you should 
investigate the Heusser before purchasing. 


Write us today for Bulletin and Prices 


The Mine & Smelter 
Supply Co. 
Denver El Paso Salt Lake City New York 
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USL’s Pledge 
to the public 
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Cother’s for January 3, 1920 


W 


=th USL Dry-Charged Bemenes 
Dry Charged method trees 


—reproduced by permission, 


DVERTISING is a Pledge. 

Firms who buy big National 

Advertising cannot afford to jeop- 
ardize their investment. 


They must use efficient methods 
and the highest grade machinery in 
the manufacture of their goods. 


USL Storage Batteries are well- 
made; they back up the published 
claims. In their making, our 
‘“‘Universal’’ Kneading and Mixing 
Machines play an important part. 


UNIVERSAL 
Kneading and Mixing 


Machines 
A “Universal” for every ‘‘Knead”’ 


Sizes range from } gallon to 2,650 gallons working 
capacity. A num of different Types, Classes 
and Special Constructions. 


Jos. Baker Sons & Perkins Co. 
INC, 
Sole Sales Agents for Werner & Pfleiderer Machinery 
Baker-Perkins Bldg., White Plains, N. Y. 


[a France SAFETY ])EVIGES 
FOR EVERY INDUSTRY 


Sponge Filter 
Respirator 


HIS type of Respi- 

rator is particularly 
desirable for protection 
from dusts and_ light 
fumes. Its filter area of 
five square inches assures 
efficient filtration with 
the least breathing re- 
sistance. It is absolutely 
comfortable, for the alu- 
minum frame is carefully 
designed to conform to the contour of the face, both 
profile and front. 

The fine compressed sponge which can be damp- 
ened with water or diluted chemical as required is 
arranged so the liquid can neither drop nor run into 
the wearer’s face. 


Our nearest branch office will gladly send you 
complete information in regard to this and other 
LaFrance Safety Devices 


ELMIRA, N. Y 


American [AFwvce Fine (Company. ive. f 
| by 


Winey MopuLIMETER 


“At PATENTS PENDING 
MEASURES EVERY PHYSICAL 


QUALITY IN MATERIAL 
Steel, Rubber, Felt, Paper, Etc. 
Write for our booklet—just out— 


and the storyof the development 
of this universal testing device. 


WIDNEY 
TEST LABORATORIES 
Physica! Tests and Research 
343 S. Jefferson St. Chicago 


Kestner Evaporators 


Simple E ficient 


Economical 


Our Chemical Laboratory 


is well equipped to 
help you with your 
Process Problems. 


Kestner Evaporator Company 
Paris Philadelphia London 
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*M°SDANEL: REFRACTORY: PORCELAIN: 


‘COMPANY: 
‘BEAVER-FALLS; PENNSYLVANIA: 


UNUSUAL SHAPES. OUR - SPECIALTY: 


Porcelain Tubes 
Pyrometer Insulating and Protection 
lubes 
Combustion Tubes and Boats 


The Company is in a position to make prompt deliveries and 
inquiries on Porcelain Tubes and special shapes are solicited. 


McDANEL REFRACTORY PORCELAIN COMPANY 
BEAVER FALLS, PENNSYLVANIA 


>. 
TEMPERATURE | 3 
INSTRUMENTS) 


Indicating 
Working Hand-In-Hand With Every Industry 


OR many years we have ‘Today T'ycos Temperature In- 

combined our specific struments—I ndicating, Record- Recording 
knowledge and broad resources ing and Controlling—adequate- 
in solving the temperature prob- ly care for every temperature 
lems of every industry. and pressure requirement. 


What are YOUR individual needs? We are 
ready to work with you in meeting them. ee 


ROCHESTER NYY. 
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Vitreosil Beakers and Dishes" 
for Steel Works Laboratories 


The numerous operations in steel analysis requiring the evaporation of acid solutions and the “‘baking*’ 
of the residue, ir-volve temperature conditions which even the best porcelain and glass wares can hardly 
meet satisfactorily. 


PUEVitreosil is the one material which combines the necessary]chemical and thermal resistance, as it}is 
entirely indifferent to sulphuric, hydrochloric and nitric acids, as well as aqua regia,fat all temperatures, 
and cannot be injured by the most severe heating and cooling. 

Beakers and dishes of vitreosil may be placed on the hottest part of the’plate and thoroughly “baked 
after evaporation to dryness, without the least danger of cracking. 

Hot vitreosil utensils ~annot be damaged by quick water cooling or by the addition of cold acid to 
hot beaker or dish. Ignitions may be made directly in vitreosil beakers, as well as in the evaporating dish 


Vitreosil (fused pure silica) 


is protected by the following 

patents covering both product Senil ter 

and process:~ 
812.399 Feb. 13,1906 New Price List. 


822,424 June 5.1906 
Rel. 13,504 Jan. 7.1913 


THE THERMAL SYWDICATE. 
CHEMISTS BLDG 5O E.41* STREET 
NEW YORK CITY 


Huff 


Electrostatic 


Bailey Meters 


Separator 


can wr BAILEY FLUID METERS record and integrate the flow 
“eae of low and high pressure steam; boiler feed, condensate, 

“Concentrations and separations of ores effected by utilizing . 
the differences in pe ome conductivity of the particles of circulating water, brine and other liquids; also com- 
which ores are comprised without water or roasting, ome pressed air, natural gas, coke oven gas and practically 

ri i j i . . 
any fluid at any pressure, temperature and capacity. 
Electrostatic Separation should be carefully and thoroughly Pressure and temperature records may be made on the 


investigated by every one at all interested in the concentration 
or separation of ores whether the ores are simple, complex, or 


refractory. 
P ° BAILEY BOILER METERS accomplish more real results 
Huff Electrostatic Separator Company toward obtaining maximum sideum and capacity than 
Arlington, Mass. 230 West 13th St., New York all other meters or instruments combined. They record 
Rate of Steam Flow from the boiler and Rate of Air Flow 
through the furnace; and the relation between these two 
records shows whether an excess or a deficiency of ait 
is being supplied for the support of combustion. They 
may also record Flue Gas Temperature, Wind Box 
Pressure, Stoker Speed, etc. 


same chart with the Rate of Flow. 


BAILEY WEIR METERS record and integrate flow of 
water or other liquids through V-Notch weir; used for 
feed water, hot well discharge, or other fluids and chem- 
icals at or near atmospheric pressure. 


Should have a copy of the 
“Scienti‘ic MATERIALS 
Bive 


A mort complete publication on 


uptodate Laboratory Equipment BAILEY METER COMPANY 


2025 E. 46th Street, Cleveland, Ohio 
Company 2 Oliver 
iver Street, Boston, Mass. 


Write for Literature 


6verything for the Laboratory 
PiTTSBURGH, Pa 
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NITRIC ACIL RETORTS CASCADES: ACID EGGS. 


ITRATORS. STILIS. 


SULPHONATORS. AUTOCLAVES. CAUSTIC POTS. DECOMPOSING POTS, 
DUMPING KETTLES. CHEMICAL CASTINGS. 


The Brown Instrument Co- 2 
cw York Pitshurgh St Loves Dewver Son Angee 


"PYRO: rs. 
RECORDING INSTRUMENTS, - 


HYDRoMETERS|| GRIEBEL 
INSTRUMENT 
GLASSWARE CO. 

PHYSICAL and CARBONDALE, 

CHEMICAL APPARATUS PENNA. 


MONO SYSTEMS 


Carbon Dioxide—CO, 
Carbon Monoxide—CO 
Oxygen—O, 
Highly developed and efficient instruments for 
every combuation problem. The Mono wild do 
what others can’t 
MONO CORPORATION OF AMERICA 
257 Washington St., Buffalo, N. Y. 


THE STUPAKOFF LABORATORIES 
6617-27 HAMILTON AVENUE PITTSBURGH, PA. 
Manufacturers of Usalite Porcelains—Nernst Lamps 
—Electrical Instruments—Highest Grade Pyrometers 
and Pyrometer Accessories. 

MADE IN AMERICA 


For more detailed information see our half page advertisement 
in the first of the month issue of this journal. Ask for 
our Descriptive Catalog 


The well-equipped laboratory is the economical 
laboratory in spite of the initial cost which may 
be necessary for first-class equipment. 


AINSWORTH balances excel in the three essen- 
tials necessary to high-grade work, accuracy, speed 
and ease of operation. 


Send for Catalog A-4 showing the Ainsworth line 
of balances and weights 


WM. AINSWORTH & SONS 


_PRECISION FACTORY 
DENVER, COLO. 
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Recovery and Fractionating 
of Alcohol, Etc. 


Rectifying Apparatus for All Purposes 


_ What a saving the re-use of your alcohol or other 
solvents would be! Now, how to get it. 


If They Are in Excess in Solids, Evaporate and 
Then Condense Them 


If They Are Mixed with Other Liquids, Frac- 
tionate Them 


Either type of apparatus, or both, can be sup- 
plied to you by us, promptly. 


Our Rectifying and Fractionating Apparatus is low and can be installed 
within the height-of an ordinary room 


We can take care of small or large quantities 


L. O. Koven & Br O., Manufacturers 
Main Office: 154 Ogden Ave., Jersey City, N. J. New York Office: 50 Cliff St. 


Sargent’s 
Electric Drying Oven 
with 


Constant Temperature Control 
Patented 


Made to fill the need of the chemists for dependable 
piece of apparatus at a reasonable price. This oven 
was the pioneer in this class of apparatus, and still 
maintains its position as the lowest priced satisfac- 
tory constant temperature drying oven. It will 
produce any desired temperature between room tem- 
perature and 200°C. 


A workman-like piece devoid of the cast of orna- 
mentation. 


Constancy of temperature 1° C. Size of chamber 
10 x 10 x 12 inches. 


Made for 110 volt or 220 volt currents, operates 


on alternating or direct current. 


Furnished complete with thermometer, cord and 
plug for attaching to lamp socket. 


Price $35.00 


E. H. Sargent & Company 


Importers, Makers and Dealers in Chemicals and Chemical Apparatus of High Grade Only 


155-165 E. Superior St., Chicago, Ill. 
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Use This Electric 
Heater in Your 
Laboratory 


As an all purpose electric heater, the 
Universal, illustrated above, meets the 
most exacting requirements. 

It can be used as a hot plate or for 
heating flasks or test tubes. 

As a flask heater it supplants the usual 
tripor or support and burner. Test 
tubes are heated by placing them in 
the perforated cylinder which fits into 
the center of the heater between the 
coils. 


Io transform the heater into a hot plate, 


simply remove the conical top and re- 
place it with the metal disc which fits 
over the opening 

The Universal is sturdily built through- 
out. It is mounted on a solid base which 
can be screwed to the table. 


Schaar & Co. 


CHICAGO, U. S. A. 
\ 556-558 West Jackson Blvd. 
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Electrical 
Indicating 
Instruments 


are unqualifiedly superior in construction, accuracy and 
service to any other instrument designed for the same 


purposes. 


Weston models include complete Switchboard and 
Portable Groups for service on A.C. or D.C. cireuits and 
a'sO many instruments designed for special purposes. 
There is a Weston model for every electrical measurement 


need 
Write for catalog or bulletin, specifying the field that interests you. 
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Weston Electrical Instrument Co., 77 Weston Ave., Newark,N. J. 


“CENCO” 
DODGE 
RHEOSTATS 


DODGE Design Rheostats offer the advantage of being 
readily connectable either in shunt or series 

the line by simply closing a knife switch. Further 
advantages are a maximum possible current range for 
a given voltage and size of tube; clearly stamped 
rating on slider; and substantial asbestos slate base 
mounting. 

Write for Buietin and Prices 


CENTRAL SCIENTIFIC COMPANY 
“60 E. Ohio Street, Chicago. IN 
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NEW YORK OFFICE: 
Third Ave., 18th to 19th St. 


The E&A Universal Carboy Inclinator 


The “E&A Universal” is placed on the Carboy as it 
stands on the floor. This is the work of but a minute. 
The Carboy cannot slip from the rockers as it is se- 
curely locked to the Inclinator. 


An ingenious curvature of the rockers causes the center 
of gravity to vary as the Carboy is emptied, thus keep- 
ing the pouring under the operator's control. 

That the “E&XA Universal” prevents the Carboy 
from slipping or falling out of the rockers; that the 
pouring of the contents is always kept under control 
by the operator, preventing slipping or splashing; and 
that the Inclinator is attached by being placed on top 
of the Carboy (making the lifting of the Carboy un- 
necessary) ; these are the features of the “E&XA Uni- 
versal” which won for it a medal at the First Inter- 
national Exposition of Safety and Sanitation, and the 
honor of being placed on permanent exhibition at the 
American Museum of Safety. 


EIMER AND AMEND 


Founded 1851 


PITTSBURGH BRANCH: 
2011 Jenkins Arcade 


THERMOMETERS 
for All Purposes 


Standard for the laboratory Indus- 
trial types for the chemical proc- 
ess plant, the power plant, the tex- 
tile mill. 


Specially arranged series of Standards for the 
“Intermediates Laboratory.” 


Other Products 


Barometers, standard U. S. Signal 
Corps Type, for laboratory and 
power plant. 


Standard Hydrometers 
Hygrometers 

Vacuum Gauges 

Meteorological Instruments 

Heavy Duty Automatic Regulators 
Ballistic Instruments 


The above is but a partial list of our products, 
as we construct many instruments to meet particu- 
lar requirements of our customers. 


Precision Thermometer 


& Instrument Co. 
1434 Brandywine Street 


Philadelphia, Pa. 


The Mining Man 


He realizes 
that accurate results can be secured 
solely with reliable equipment. 


wants a true assay. 


For such equipment, he must 
avail himself of the standard and 
dependable products of an estab- 
lished manufacturer and distribu- 
tor. 

Since 1852, we have been supplying 
Cyanide, Zinc Sheet and Shavings, Dust 


Borax, Glass, C. P. Litharge, Lead Ace- 
tate, C. P. Chemicals. 


BRAUN 


Assay equipment and Laboratory Sup- 
plies 


Write us for descriptive matter 
Address File No. 10 


BRAUN-KNECHT-HEIMANN-CO. 


Founded 1852 


576-584 Mission Street, San Francisco, U. S. A. 
“We Know How to Pack for Export” 


All Codes Used 


THE BRAUN CORPORATION 
Cable Address: “Braundrug” 


Los Angeles House 
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SMOKE. 


= 
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EP RECITATION aN. 
Mists. 


Chicago Office 


In order to better serve the industries 
in the Middle West we have established a 
District Office at 76 West Monroe 


Street, Chicago. 


Inquiries regarding 


the Cottrell Electrical Precipitation 
Processes, general engineering problems, 
technical investigations, etc., should be 
directed to the Chicago office. 


RESEARCH CORPORATION 
25 W. 43rd Street, New York, N. Y. 


ENGINEERS CONSULTANTS: CONSTRUCTORS” 


BARNSTEAD 
STILLS 


Automatic and continuous delivery DIS- 
TILLED, STERILE and CHEMICALLY 
PURE water. Capacities one-half to 100 
gals. per hour. Operated by electricity. 
steam, gas or oil, 


Ask Your Dealer 


Barnstead Still & Sterilizer Co. 
Forest Hills, Boston 30, Mass. 


Water 


Rectification Systems 


of every description 


Pressure and Gravity Softeners~lron and 

Oil Removal Ap aratus ~ Pressure and 

Gravity Filters- Filtration Equipment 
The Permutit Company 


440 Fourth Ave New York 


mn 


FILTER-CEL 


: FILTER ces is a sure preventative for cloudy filtrates. It is used 

= ( to eliminate impurities from all classes of chemical 

= A and metallurgical solutions. Send for samples and 
literature 


‘CE LITE PRODUCTS COMPANY 


: NEW YORK, 11 BROADWAY CLEVELAND, GUARDIAN BLOG ST.LOUIS, 1552 OLIVE STREET 
= PNUADELPTIA. UIGERTY BLOG DETROIT, BOOK BVILOING LOS ANGELES. VAN BLOG 
= PITTSBVRCH. OLIVER BLOG . CHICAGO. MONADNOCK BLOG SAN FRANCISTC. MONADNOTK BLOG 


Water Filters & Water Softeners 


For the purification of water 
Send for booklet 
HUNGERFORD & TERRY, INC. 


Engineers and Mfrs. of Water Filters 
Pennsylvania Bidg. «+ Philadelphia 


Wheeler Circular Cell 


For the manufacture of 


ELECTROLYTIC ALKALI & CHLORINE 
Insures the Best Commercial Results 


BLEACH PROCESS COMPANY 
Appleton, Wisconsin 


WE-FU-GO AND SCAIFE 


PURIFICATION SYSTEMS 
WA E R SOFTENING & FILTRATION 
FOR BOILER ANDO 
ALL INDUSTRIAL USES 


WM.B.SCAIFE & SONS CO.PITTSBURGH.PA. 
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Automatic Machine Made Glass Tube. 


Quality 
Uniformity 


Service 
Manufactured Solely by 
KIMBLE GLASS ‘COMPANY 
NEW YORK Vineland, N. J. CHICAGO 


If your dealer cannot supply, write us direct 


| 
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Fully satisfies the demand for q i t } 
American made Chemical C : RS 


U:-S:-A 
Glassware which will equal 
that formerly imported from PORCELAIN 


Europe. 

C | *  Beakers and 
QAlOYIS Flasks 
Volumetric Flasks and Pipettes 
BLOWING GRINDING 


ENGRAVING 
EXPERIMENTAL WORK 
Glass Tubing and connecting tubes for nitric Coors porcelain beakers and dye pots 
acid plants. We specialize in high-class glass have borne out the statement that 


work, and carry a well assorted stock of Lab- they are the “best on the market.” 
oratory Glassware and Supplies. And there are hundreds of other ex- 
amples daily backing up our claims. 


The International Glass 


Company 
Herold China & Pott Co. 


Write us for literature and details. 
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CHWARTZ 


TT Chemicals 
ECTIONAL 
YSTEM 


them in Al 


keeps 

condition by protecting them 
from light and dust. A 
carefully prepared index, 
which we compile for you, 
enables you to find what 
you want immediately and 
precludes duplication of ma- 
terial on hand. Built up of 
units, install what you want 
now—add new units as 
you need them. Write for 
descriptive literature. 


Indianapolis, Ind. 


are costly 


Schwartz Sectional System 


ARTHUR H. THOMAS CO. 


West Washington Square, Philadelphia, U. S. A. 


Wholesale, Retail and Export Merchants 


Laboratory Apparatus 
and Reagents 


SELECTED FOR 


LABORATORIES OF CHEMISTRY, 
BIOLOGY AND METALLURGY 


Assay (Sand) Crucibles 


Sand crucibles for assay work 
made in thirteen sizes from one 
and five-eights to six and one-half 
inches in diameter. 


But one member of a large 
family of crucibles designed for 
every conceivable crucible use. 


Write for Booklet 243-A 


Made in JERSEY CITY, N. J., by the 
Joseph Dixon Crucible Company 


Established 1827 DAO 


Henry Heil Chemical Co. 
at St. Louis 


are now in a position to deliver Duboscq Colorimeters 
and Dipping Refractometers. If interested, write for 
circular and price. 


GUERNSEY WARE 


Chemical Laboratory Porcelain 
Is Sold Everywhere 
THE GUERNSEYWARE COMPANY 


Cambridge, Ohio 


Charles Engelhard 


30 CHURCH ST. 
NEW YORK 


Le Chatelier Pyrometers 


CHEMICAL STONEW ARE 


that is ACID PROOF thru and thru—try 
“VITRIC”—the best, made only by 


THE ACID PROOF CLAY PRODUCTS CO. 
AKRON, OHIO 


TTHERMO-ELECTRIC 
RESISTANCE RADIATION 


INDICATING AND RECORDING OUTFITS FOR ALL 
INDUSTRIAL PURPOSES 


_ THWINGINSTRUMENT CO., ,3340 Lancaster Ave.. Philadelphia, Pa. 


a 


JANTZ & LEIST 


LOW VOLTAGE MOTOR GENERATORS 


Uniform E. M. F.—150 to 8000 Amperes for 
Electrolytic Work, Electroplating, Etc 


CINCINNATI, OHIO 


CLEVELAND PYROMETERS 


Embody many special exclusive features. 
Write and let us tell you about them. 


THE CLEVELAND INSTRUMENT CO. 
ELECTRICAL MEASURING AND RECORDING INSTRUMENTS 


HT &€ CO 
y Representatives Cleveland, O. 


Recording Thermometers 


are ay 4 for any operation where an accurate knowledge of tem- 
stand 


and function gorrectty: under the most adverse con- 
ditions. 


for Bulletin AM 104-1 
FOXBORO INC., FOXBORO, 


MASS. 
New York, Birmingham, Chicago. Pitts burgh, San Francisco, St. Louis 
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Mantius Engineering Co., Inc. 
Consulting Engineers 
15 East 40th St., New York 


UR experience covers a period of over 

twenty years in design and installa- 

tion of equipment and supervision of oper- 

ation for the largest chemical works in the 
country. 


Special Equipment and Complete Plants 


ARE YOU PLANNING 
TO BUILD? 


Save money and time on any extensions or equipment 
for your 

Chemical and Industrial Plants 
by getting in touch with our organization before you 
place your contracts. 


We Design—Construct and Erect 
Vacuum Driers and Impregnating Apparatus, Filter 
Presses, Evaporators, Distilling Apparatus and other 
equipment. Write now for our bulletins and ask us to 
quote on your requirements. 


HENRY E. JACOBY 


Contracting Engineer 


95-97 Liberty St.. New York 


Steere Engineering Company 
Artificial Gas Engineers and Contractors 
Clean Producer Gas 
Coal Gas 
Condensing and De-ammeniating Plants 


Detroit, Mich. 


O’BrIEN & NICHOLL 
414 Flinders Lane, Melbourne, Australia 


Chemical Engineers and Merchants. Importers of 
Americen Manufactured Goods. Exporters of Aus- 
tralian Raw Materials. 


The 
KALBPERRY CORPORATION 


Chemical and Industrial 
Engineers 
31 UNION SQUARE WEST 
NEW YORK, N. Y. 


The Walter E. Lummus Co. 


Chemical Plant and Refinery 
Engineering an. Complete Construction 


See our advertisements in first and third issues of each month. 
173 Milk Street, Bostan Factory: Everett, Mass. 
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It took years 
to develop 


HOSPITAL &. 
LABORATORY 
ENAMEL 


REMEMBER ITS WATERPROO, 


e 
REG. US. PAT. OFF. 


‘This enamel was not perfected overnight. 
It is not “just a little better” than ordi- 
nary enamels. It is a real chemical product, 
the result of years of experiment and ex- 
perience. It makes your laboratory proof 
against sulphuretted hydrogen, gases and 
fumes of acids, alkalies, chemicals and 
water. It will stay white and glossy for - 
years and can be washed with hot or cold : 
water and any neutral soap. 


Write Dept. T for special book- 

let covering this one of the 

many “R. I. W.” Protective 
Preducts 


TOCH BROTHERS 


Technical and Scientific Paint Makers Since 1848 
320 Fifth Avenue. New York 
Works: Long Island City, N. Y.,and London, England 


REMEMBER ITS WATERPROOF 


a 
© 
te 


STEEL NEED NOT RUST! 
WOOD NEED NOT ROT! E 


Nor CONCRETE DUST! | 
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WHAT AND WHERE TO BUY 


A Classified Index of Advertisers in this Issue 


For Alphabetical Index See Last Page 


Acetic Acid Plante 
Lummus Co., The W 


Acid Concentration App. 
Buffalo Fdry. & Mach. 
Duriron Co. 

General Ceramics Co. 
Kalbperry Corp. 

Pratt Eng. & Mach. Co. 
Thermal Syndicate, Ltd. 


Acid Distillation ADP. 
Buffalo Fdry. & Mach. Co. 
General Ceramics Co. 
Oakland Copper & Brass 
Wks. 
Pratt Eng. & Mach. Co. 
Thermal Syndicate, Ltd. 
Valley Iron Wks. 


Acid Eggs, Cast Iron 

Bethlehem Fdy. & Mach. Co. 

Buffalo Fdry. & Mach. Co. 

Devine Co., P 

Elyria En: ameled Prod. Co. 

Glass Coating Co. 

Lummus, The W. E. Co. 

Pratt Eng. & Mach. Co. 

u. S. Cast Iron Pipe & 
Fdy. Co 

Valley Iron Wks. 

Valley Mould & Iron Wks. 


Acid Proof Cement 
Knight, Maurice A. 


Acid Proof Chem. Stoneware 
See Stoneware, Acid 
Proof Chem. 


Acid Ware > 
See Enamelled Ware, 
Glassware, Porcelain, 
Silica and Stoneware 


Agitator Tanks, Wood 
Atlantic Tank & Barrel Co. 
New Eng. Tank & Tower Co. 
Pacific Tank & Pipe Co. 
Stearns Lumber Co. A. T. 


Agitators 

Baker Sons & Perkins Co. 
Blaw-Knox Co 
Caldwell, W. E., Co. 

Dorr Company, The 

General Machine Co. 
Johnsen Company, John 
Lancaster Iron Whks., Inc 
New Eng. Tank & Tower Co 
Nickle Engineering Works. 
Sowers Mfg. Co. 


Air Compressors 

Ingersoll-Rand Company 

Taylor Instrument Cos. 

Worthington Pump & Mach. 
Corp. 


Air Conditioning 
Atmospheric Conditioning 
Corp 


Alr Conditioning App, 
Atmospheric Conditioning 


Corp 
Fleisher, W. L. & Co 
Spray Engineering Co 
Yarnall-Waring Co. 
Air Lift Pumping Systems 
Ingersoll-Rand Co. 
Schutte & Koerting Co. 
Worthington Pump & Mach 


Corp. 


Alr Washers 

American Blower Co. 

Atmospheric Conditioning 
Corp 


Research Corp. 


Alkalies 
Solvay Process Co. 


Alloys: 
See Ferro-Alloys 


Alloys, Special 
Metal & Thermit Corp. 


Alaminum 
Aluminum Co. of Amer. 
Analytical Apparatus 
Ainsworth, Wm. & Son 
Buffalo Apparatus Corp. 
Central Scientifie Co. 
Daigger A... & Co. 

Denver Fire Clay Co. 
Eimer & Amend 

Hoskins Mfg. Co. 

Mine & Smelter Supply Co. 
Sargent, E. A. & Co. 
Schaar & Co. 

Thomas Co. A. H. 
Widney Pest Labs. 


Knight, 


| Analyzers, Gas 

| Foxboro Co,, The 

Mono. Corp. of America 
Uehling Instrument Co. 


Anodes, Graphite 

Acheson Graphite Co. 
Apparatus, Filtration 
Permutit Co . 

Arches, Furnace Combustion | 
Green Engineering Co. 


Arsenic Acid Plants, 
Stoneware Acid Proof 
Maurice A. 


Ash Handling Mchy. 
Bartlett & Snow Co. 
Blaw-Knox Co. 

Gifford-Wood Co. 
Green Engineering 
Guarantee Constr. 
Jeffrey Mfg. Co. 


Assayers 
See Professional Directory 
Pages 69-71. 
Autoclaves 
Blaw-Knox Co 
Buffalo Fdry. & Mach. Co. 
Devine, J. P., Co. 
Duriron Co. 
Sowers Mfg. Co. 
Stokes Mach. Co., F. J. 
Valley Iron Wks 


Automatic Car Drive Sys- 
tems 

Pratt Eng. & Mach. Co. 

Balances and 


Co. 
Co. 


Ainsworth & Son 
Braun Corp.., The 
Braun-Knecht-Heimann Co. 
Central Scientific Co. 


Eimer & Amend 

Mine & Smelter Supply Co. 
Schaar & Co 

Scientific Materials Co. 


Barometric Condensers 
Buffalo Fdry. & Mach. Co. 


Barrels, Steel, Bilge, Agita- 
tor and Open Head 

Detroit Range Boiler and 
Steel Barrel Co. 


Petroleum Iron Works 
Baskets, Dipping 
Newark Wire Cloth Co. 


Battery Plate and Carbon 
Stackpole Carbon Co. 


Belt Conveyors 
Barber-Greene Ca 
Bartlett & Snow Co 
Caldwell, H. W. & Suw 
Gifford-Wood Co. 
Jeffrey Mfg. Co., The 
Link Belt Co 
Webster Mfg. Co. 


Belt Fasteners 
Crescent Belt Fastener Co. 


Belting Silent Chain 
Link-Belt Co. 
Morse Chain Co. 


Belt Hooks 
Crescent Belt Fastener Co. 


Belt Lacing 
Crescent Belt Fastener Co. 


Belt Rivets 
Crescent Belt Fastener Co. 


Bins Steel and Concrete 
Brown Hoisting Mchry. Co. 


Bleaching Powder 
Electro- Bieaching Gas Co. 
Mathieson Alkali Wiss. 


Blow Cases, Stoneware Acid 
Proof 
Knight, Maurice A. 


Blowers, Fan or Positive 
Pressure 
Abbe Engineering Co. 
American Blower Co. 
American Keith Co. 
Beach-Russ Co. 
Buffalo Forge Co. 
Connerville Blower Co. 
Duriron Co. 
Nash Eng. 
Roots, P. H. 


Co. 
& F. M. Co. 


Blowers, Flotation 
Connersville Blower Co. 
Nash Eng. Co. 

| Roots, P. H. & F. M., Co. 


Boiler Covering 
| Celite Products Co. 


| Boiler Feed Water Purifying 
Apparatus 
Permutit Co. 


| Rollers, Return Tubular 


| Coatesville Boiler Wks. 


Boilers, Water Tube 
Vogt, Henry Mach. Co. 


Bolts and Nuts 
| International Nickel Co. 


Bolting Cloth, Silk 
Abbe Engineering Co. 


Books, Technical 
McGraw-Hill Book Co. 


Bowls Mixing, Steel 
Janney-Steinmetz Co. 


Brick, Acid Proof 
Denver Fire Clay Co. 
General Ceramics Co. 
Harbison-Walker Refrac- 
tories Co, 
Maurice A. 
Stoneware Co. 


Insulating 
Celite Products Co. 


Brick and Clay, Fire 
Crescent Refractories Co. 
Ironton Fire Brick Co. 


Brimsto 
Texas Guif Sulphur Co. 


Bronze, Titanin. Aluminum 
Titanium Alloy Mfg. Co. 


Brushes Carbon 
Stackpole Carbon Co. 


Buckets, Clamshell & Drag 
Line 


Blaw-Knox Co. 
Brown Hoisting Mchry. Co. 


Bucket Elevators 

Bartlett & Snow Co. 
Caldwell H. W. & Son Co. 
Gifford-Wood Co. 

Jeffrey Mfg. Co. The 
Link-Belt Company 
Webster Mfg. Co. 


Buildings, Steel 
Blaw-Knox Co. 


Bunsen Burners 
Detroit Heat. & Ltg. Co. 
Tirrill Gas Mach. Ltg. Co. 


Burners, Gas and Oil 
Braun Corp., The 
Braun-Knecht-Heimann Co. 
Maxon Furnace & Eng. Co. 
Monarch Mfg. Works 
Schurs Oil Burner Co. 
Schutte & Koerting Co. 


Burners, Powdered Coal 
Mine & Smelter Sup. Co. 
Quigley Furnace Spec. Co. 


Burners, Pyrite 
Wedge Mech. Furnace Co. 


Burners, Sulphur 

Glens Falls Mach. Wks. 
Pratt Eng. & Mach. Co. 

Schutte & Koerting Co. 


Cabinets, Laboratory 


Schwartz Sectional System 
Calorimeters 

Central Scientific Co. 
Eimer & Amend 

Sargent, E. H.. & Co. 
Taylor Instrument Cos. 
Carbon Pro r 
Stackpole Carbon Co. 


Carboy Acid Lifts 
'Duriron Co. 


Carboy Stoppers, Stoneware 
Acid Proof 
Knight, Maurice A. 


Cars, Industrial 

Easton Car & Constr. Co. 
| Fairbanks, Morse & Co. 
Cars, Mine and Ore 

| Easton Car & Constr. Co. 
‘Mine & Smelter Supply Co. | 


| Titanium Alloy Mfg. 


| Chains, Power 
| Link-Belt Co. 


Cars, Tank 
General Amer. Tank Car Co. | 
Petroleum Iron Wks. 


Cascade Basins, Acid Proof 

Thermal Syndicate, Ltd. ' 

Casseroles 

Guernseyware Co. 

Herold China & Pottery Co. 


| Castings 


Jones Fdry. & Mach. Co. 

Valley Mould & Iron Wks. 

Webb City Coaterville Fdry. 
& Mach. Co. 


Castings, Acid 

Bethlehem Fdy. & Mach. woe 

Buffalo Fdry. & Mach. 

International Nickel 

Pacific Foundry Co. 

U. S. Cast Iron Pipe & 
Fdry. Co. 

Valley “Tron 

Valley Mould "brea Wks. 


Castings, Bronze and 


Castings, Chemical 
Bethlehem & Mach. Co. | 
Buffalo Fdy. & Mach. Co. 
Duriron Co. 

Fuller- Lehigh Co. 
International Nickel Co. 
Jacoby, Henry E. 

Pacific Foundry Co. 

Pratt Eng. & Mach. Co 
Sperry, D. R.. & Co. 

U. S. 4 Iron Pipe & 


Valley Iron Wks. 
Valley Mould & Iron Wks. 


Castings, Iron 

Buffalo Fdy. & Mach. Co. 
Cast Iron Pipe Pub. Bur. 
Jones Fdry. & Mach. Co. 
Sowers Mfg. Co. 

Valley Mould & Iron Wks. 


Castings, Lead 
Craig Foundry Co. 


Castings, Pure Copper 
Titanium Alloy Mfg. Co. 


Castings, Special & Chilled 
Buffalo Fdry. & Mach. Co. 
Fuller-Lehigh Co 

U. S. Cast Iron Pipe & 


Fdy. Co. 
Valley Mould & Iron Wks. 
Causticizing Apparatus 
Buffalo Fdry. & Mach. Co. 
Dorr Company. The 


Scott, Ernest & Co. 
Zaremba Co . 


Caustic Soda and Chlorine 


Liquid 

(Electrolytic Cells for 
Making) 

Electron Chemical Co 

Pennsylvania Salt Mfg. 

Warner Chemical Co. 


Caustic Soda and Chlorine 
Electro Bleaching Gas Co. 
Mathieson Alkali Wks. 
Solvay Process Co. 


Caustic Soda & Chlorine 
Plants 
Bleach Process Co. 


Cement, Acid Proof 
Anti-Hydro Waterproofing 


Co 
Knight, Maurice A. 
Cement, Cloth 
Ludlow-Saylor Wire Co. 
Cement, Furnace 
Dixon, Jos., Crucible Co. 


Quigley Furnace Spec. Co 


Centrifagals 

American Tool & Machine Co. 
Fletcher Works 

Gillespie Works 

Hepworth, S. S., Co. 
Sharples Specialty Co. 
Tolhurst Machine Wks. 


Chain 
| Ryerson, Jos. T., & Son 


Transmission 


Morse Chain 


| McDanel 


! 
Chains, Sprocket Wheel 


Morse Chain 


| Chemical Cabinets 
| Schwartz Sectional System 


Chemical Engines 
— La France Fire Eng. 


Chemical Equipment 
R. U. V. Co. 


Co. 


Chemicals 
Baker, J. T., Chem. 
Braun Corp., The 


Co. 


| Braun-Knecht-Heimann Co. 


Central Scientific Co. 
Colorado Co. 
Cooper, Charles & Co. 
Daigger, A.. & Co. 
Denver Fire Cl Clay Co. 
Kastenhuber & Co. 
Mathieson Alkali Wks. 
Merck Co. 
Pennsylvania Salt Mfe. 
Roessler & 
Chem. Co. 
Sargent, E. & Co. 
Schaar & 
Scientific Materials Go. 
Solvay Process 
Will 


Chemists, and Chem. Engrs. 
See Professional Directory 
Pages 69-74. 


Chemists, Mfg. 

Baker J. T., Chem. Co 
Cooper, Charles & Co. 
Eimer & Amend 
Pennsylvania Salt Mfg. 
Roessler & Hasslacher 

Chem. Co. 
Solvay Process Co. 


Co 


Filters 
Merrill Co. 


Clarifiers 
Dorr Co. 
*— Pump & Mach. 


Clay Goods 
See Brick and Clay, also 
Porcelain Ware, also 
Stoneware Chemical 


Clutches, Friction 
Jones Fdry. & Mach. Co. 


Coal Handling Mchry. 
Bartlett & Snow Co. 
Gifford-Wood Co. 
Guarantee Constr. Co. 


Coal Tar Pitch 
Barrett Co. 


Cocks 
See Valves and Cocka, 
Cast Iron, Acid Proof 
and Stoneware, Acid 
Proof 


Coils, Copper 
Badger, E. B., & Sons 
Whitlock Coil Pipe Co. 


Colls or Worms, Stoneware 
See Stoneware Chemical 


Collectors, Dust 

Buffalo Fdry. & Mach. Co. 

Dust Recovering & Convey- 
ing Co. 

Knickerbecker Co. 

Research Corp. 


Co. 


Colonial Bermico Fibre Pipe 
Colonial Supply Co. 


Color Testing Equipment, 
Ultra Violet Ray 

R. U. V. Co. 

Combustion Boats 


| Englehard, Charles 
McDanel 
| lain C 


Refractory Porce- 
0. 


Combustion Equipment 
American Engineering Co. 
Green Engineering Co. 
Mono Corp. of Amer. 


Combustion Tubes 
Refractory Porce- 


lain Co, 


Compressors, Alr or Gas 
Beach-Russ Co. 
Connersville Blower Co. 
Fairbanks, Morse & Co. 
Nash Eng. Co. 

Roots, P. H. & F. M., Co. 
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Concrete, Acid Resisting 
Hydro Water Proofing 


Concrete Construction 
Blaw-EKnox Co 


Condensers 
Ingersoll-Rand Co. 


Condensers, Barometric, Sur- 
face or 

Buffalo Steam ae Co. 

Devine Co. J. 

Lummus Co., Ww. 

Condenser Engrg. 


Whesler Mfg. Co.., H. 
— Pump & Mach. 
orp 


Controllers Temperature 
Crane Co. 


Powers Regulator Co. 


Conveyors, Pneumatic 
& Convey- 


Quarenhes Constr. Co. 
Holly Pneumatic Systems 


Conveyors, Portable 
Barber-Greene Co. 
Jeffrey Mfg. Co. 
Portable Machinery Co. 
Stephens-Adamson Mfg. 


Tubes, Seamless 
Condenser & Engrg. 


Co. 


Coppersmithing 
Badger & Sons Co. 


Cranes 
Hoisting Machry. Co. 


Cranes, Locomotives 
Brown Hoisting Machry. Co. 
Link-Belt Company 


Crucibles, Graphite 
Acheson Graphite Co. 
Bartley Crucible Co. 
Dixon Crucible Co. 


Crucibles, Industrial 
Acheson Graphite Co. 
Bartley Crucible Co. 
Dixon Crucible Co. 
Thermal Syndicate, Ltd. 


Crucibles, Laboratory 
American Platinum "Wis, 
Denver Fire Clay Co. 
Guernseyware Co. 

Mine & Smelter Sup. Co. 
Scientific Materials Co. 


Crystallizing Dishes and 
Pans, Stoneware 
See Stoneware, Chemical 
Pans, Cast 
Buffalo Fdry. & Mach. Co. 
Devine Co., J. P. 
Cupels 
Dixon Crucible Co. 


Curb 
Cast Pine Pub Bur. 


Cutlery, Stainless Steel 
American Stainless Steel Co. 


Cylinders, Steel 
Janney-Steinmetz Co. 


Die Castings (Bronze) 


Titanium Alloy Mfg. Co. 

Diffusion Batteries 

Amer. Chem, & Sugar Mach. 

Digesters 


Blaw-Knox Co. 

Elyria Enameled Prod. Co. 
Glass Coating Co. 
Swenson Evaporator Co. 


Disintegrators 
Jeffrey Mfg. Co., The 
Stedman's Fdry. & Mach. 


Distilleries for Industrial 
Aleohol 
Lummus Co., The W. E. 


Distilling Machinery & 
Apparatus 
Amer. Chem, & Sugar Mach. 


Badger, E. B., & Sons Co. 
Buffalo Fdry. & Mach. Co. 
Detroit pleating. Ltg. Co. 
Devine Co., J. P 
Duriron Co. 
Eimer & Amend 
Elyria Enameled Prod. Co. 
Glass Coating Co. 
Koven, L. 0., & Bro. 
Lummus Co., W. E. 


Oakland Copper & Brass 
Wks. 


| Stokes 
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Scientific Materials Co. 
Scott, Ernest & Co. 
Sowers Mfg. Co. 
Stevens-Aylsworth Co. 
Mach. Co., F. J. 
Swenson Evaporator Co. 
Zaremba Co, 


Doors, Chain Screen 
Codd, E. J., Co. 


Drives, Silent Chain 
Link-Belt Co. 
Morse Chain Co. 


Drop Forge Fittings 
Vogt Mach. Co., Henry 


Drums, Steel 

Detroit Range Boiler and 
Steel Barrel Co. 

Devine Co. P. 


Petroleum Iron Wks. 


Dry Cell Filler 
Acheson Graphite Co. 


Dryers, Centrifugal 
Elmore, G. H. 
Fletcher Works 
Gillespie Motor Co. 
Sharples Specialty Co. 
Tolhurst Machine Wks. 


Dryers, Vacuu 
Buffalo Fdry. Mach. Co. 
Devine Co., J. P. 

Jacoby, Henry E. 
Scott, Ernest & 
Stokes Mach. Co., 


Drying Mach. and 
Apparatus 

American Blower Co. 

American Process Co. 

Bartlett & Snow Co. 

Bay City Iron Co. 

Buffalo Forge Co. 

Buffalo Fdry. & Mach. Co. 

Christie, L. R 

Devine Co. J. P. 

Fleisher, W. L. & 

Fuller-Lehigh Co. 

Gordon Dryer Corp'n. 

Kalpberry 

Koven, L. & 

Philadelphia “Mach. 


Co. 
F. J. 


Co. 


prea tor & Schwartz. Inc. 
Redfield Mechanical Co. 
Ruggles-Coles Eng. Co. 
Scott, Ernest & Co. 
Stokes Machine Co., F. J. 
Swenson Evaporator Co. 
Vulcan Iron Works 


Dumbwaiters, Electric 
Kaestner & Hecht Co. 


Duriron 
Duriron Co. 


Dust Collecting Systems 
and eers 


ng 
Dust Recovering & Convey- 


ing Co. 
Guarantee Constr. Co. 
Pneumatic Systems 
ne. 
Paxson. Geo. W., Co. 
Pratt Eng. & Mach. Co. 
Bros. 


0. 
Research Corp. 


Dynamos. Electroplating 
See Electroplating 
Dynamos 


Dynamos and Motors 

Jantz & Leist Elec. Co. 

— Elec. & 


Educational Institutions 
Alexander Hamilton Inst. 


Ejectors or Steam Syphons 
Duriron Co. 


Electrical Precipitation 
Research Corp. 


Electric Testing Sets 
American Transformer Co. 


Electrodes, Carbon 
Acheson Graphite Co. 
National Carbon Co. 
Stackpole Carbon Co. 
Electrodes. Graphite 
Acheson Graphite 
Electrolytic Cells 
Electrolabs. Inc. 
Electron Chemical Co. 
Warner Chemical Co. 


Electrolytic Oxygen & 
Hydrogen Generators 
Electrolabs, Ine. 


Electroplating Dynamos; 
Supplies 
Eager Electric Co. 


Jantz & Leist Elec. Co 


Imp. Pul. 


Mfg. 


| Electroplating Salts 
Roessler & Hasslacher 
Chem. Co. 


Elevators, Electric 
Kaestner & Hecht Co. 
Enameled App., Acid Re 
sisting 
Elyria Enameled Prod. Co. 
Glass Coating Co. 
éngineers, Chemical, Con- 
sulting. Analytical 
Industrial 
See Professional Directory 
Pages 69-71. 
Amer. Industrial Eng. Co. 
Booth Elec. Furnace Co. 
Filtration Engineers. Inc. 
Fleisher, W. L., & Co. 
Garrigue & Co., Wm. 
General Machine Co. 
Guarantee Constr. Co. 
Koppers Co., The 
Mantius Eng. Co. 
O'Brien & Nicholl 
Pratt Eng. & Machine Co. 
Uehling Instrument Co. 
Widney Test Labs. 


Engineers, Combustion 


Foxboro Co.., e 
Garrigue, Wm. & Co. 
Green Engineering Co 


Improved Equipment Co 
Uehling Instrument Co. 


Engineers, Construction 
Guarantee Constr. Co. 
Koppers Co., The 
Research Corp, 


Engineers, Filtration 
Filtration Engineers, Inc. 


Engineers, Furnace 
Booth Elec. Furnace Co. 
Hagan, Geo. J.. Co. 
Rockwell Co., W. 8S. 


Engineers (Testing) 
Widney Test Labs. 


Engines, Oil 
Ingersoll-Rand Co. 


Engines, Steam and Hauling 
Vulean Iron Works 


Ether Generating Plants 
Lummus Co., The W. E. 


Evaporating 
Guernsey ware 
Thermal Ltd. 


Evaporators 
aa. Chem. & Sugar Mach. 


o. 
Badger & Sons Co. 
Baker Sons & Perkins Co. 
Blaw-Knox Co 
Buffalo Fdry. & Mach. Co. 
Devine, J. P., 
Kestner Co. 
Koven, L. O., & Bro. 
Lancaster Iron Wks., Inc. 
Copper & Brass 


ks. 
pratt Eng. & Mach. Co. 
Redfield Mechanical Co. 
Sperry, D. R., & Co. 
Stokes Mach. Co., F. J. 
Swenson Evaporator Co. 
Condensor & Engrg. 


0. 
Zaremba Co. 


Roots, P. H. & F. M. Co. 
Schutte & Koerting Co. 


Extraction Plants, Tannins 
Logwood, Oil § » ete, 
Lummus Co., The W. E. 


Extractors 
Amer. Chem. & Sugar Mach. 


oO. 
Badger, E. B.. & Sons Co. 
Buffalo Fdry. & Mach. Co. 
Devine, J. P. Co. 

Koven, L. O., & Bros. 
Lummus Co., W. B. 


Extractors, Centrifugal 
Fletcher Works 
Gillespie Motor Co. 
Sharples Specialty Co. 
Tolhurst Machine Wks. 


Fans 

American Keith Co. 

Buffalo Forge Co. 

Phila. Drying Machy. Co. 

Pratt Eng. & Mach. Co. 

Proctor & Schwartz. Inc. 

Raymond Bros. Impt. Pulv. 
o 

Schutte & Koerting Co. 


Vulean Lron Works 


Fans, Stoneware, Acid Proof 
General Ceramics Co. 


Fasteners, Belt 
Crescent Belt Fastener Co. 


Faucets, Acid 
Proo 


See Stoneware, Chemical 


Stoneware, 


Feeders 
Bartlett & Snow Co. 
Jeffrey Mfg. Co., The 


Webster Mfg. Co. 


Felts, Paper Makers 
Albany Felt Co. 


Ferro-Alloys 

Lavino E. J., & Co. 
Metal & Thermit Corp. 
Titanium Alloy Mfg. Co. 


Filing Cabinets 
Schwartz Sectional 


Filter Cloth 
Albany Felt Co. 
United Filters Corp. 


Filter Cloth, Metallic 
Ludlow-Saylor Wire Co. 
Multi-Metal Co., Ine. 
Newark Wire Cloth Co. 
Tyler Co., The W. S. 
United Filters Corp. 


Filtering Media 
Celite Products Co. 


Filter Paper 
Eimer & Amend 


System 


Filter, Porous Porcelain 
Herold China & Pottery Co. 


Filter Presses 

Abbe Engineering Co. 
Amer. Continuous Filter Co. 
Bay City Iron Co. 
Industrial Filtration Corp. 
Johnson Co., John 

Kelly Filter Press Co. 


Koven, L O., & Bro. 
Lungwitz, Emil E. 
Merrill Co., The 


Oliver Filter Co. 


Patterson Fdry. & Mach. Co 
Shriver, T., Co 
Sperry, D. R., Co. 


Sweetland Filter Press Co. 
United Filters Corp. 


Filters 
Permutit Co. 
United Filters Corp. 


Filters, Air 
Research Corp. 


Filters, Oil 
Permutit Co. 
United Filters Corp. 


Filters, Rotary Continuous 
Amer. Continuous Filter Co. 
Industrial Filtration Co. 
Kelley Filter Press Co. 
Oliver Continuous Filter Co. 
Sweetland Filter Press Co. 


Filters Suction Stoneware 
Acid Proof 

General Ceramics Co. 

Knight, Maurice A. 

Chapman Eng. Co. 

Flinn & Dreffein Co. 

Hagan, Geo. J., Co. 


Filters, Water 

Hungerford & Terry 
Permutit Co. 

Scaife & Sons Co., Wm. B. 
Stevens-Aylsworth Co. 


Fire Extinguishers 
ar“ La France Fire Eng. 
0. 


Floor Grating 
Irving Iron Wks. 


Flooring 
Irving Iron Wks. 


Flooring, Non-Slipping 
Irving Iron Works 
Ryerson & Son, Jos. T. 


Floors and Pits, Acid 
Resisting 
Anti-Hydro Waterprfg. Co. 


Flotation Apparatus 
Braun Corp., The 
Braun-Knecht-Heimann Co. 


Flotation Oil 
Barrett Co., 


Forgings 
International Nickel Co. 


Formaldehyde Plants 
Lummus Co., The W. E. 


Foundry Supplies & 
Equipment 
Paxson, Geo. W. Co. 


Friction Clutches 
Jones Fdry. & Mach. Co. 


Furnaces, Caustic Pot 
Industrial Furnace Corp 
Nickle Engineering Co 


Chain 


The 


| 


Furnace Doors, 
Codd, J., Co 


Furnace and 
Linings 

Acheson Graphite Co. 

Celite Products Co. 

Crescent Refractories Co 


| Electrolabs, 
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Dixon Crucibie Co. : 
Quigley Furnace Specialties 
Co. 


Furnace Hoists 
Brown Hoisting Mach, Co 
Furnace Insulating 
Celite Products Co. 


Furnaces, Assay 

Braun Corp., The 
Braun-Knecht-Heimann Co. 
Denver Fire Clay Co., The 
Mine & Smelter Supply Co. 


Brass or 
Melting 


Furnaces, 
Aluminum 
Booth Elec. Furnace Co 
Detroit Elec. Furnace Co. 
Pittsburgh Elec. Furnace Co 


Furnaces, Electric 

Booth Elec. Furnace Co 

Detroit Elec. Furnace Co. 

Hamilton & Hansell, Inc 

Leavitt, C, Co 

Pittsburgh Elec. Furnace 
Co. 


Furnaces, Cupola Fdry. 
Worthington Pump & Mach 
Corp. 


Furnaces Electric Lab’y 
Brown Instrument Co. 
Central Scientific Co 
Eimer & Amend 
Electric Htg. App. Co 
Engelhard Chas. 
Hoskins Mfg. Co. 


Furnaces, Heat Treating 
Brown Instrument Co. 

Electric Htg. App. Co. 
Engelhard Chas. 
Fuller Eng. Co 
Hagan, Geo. J.. 
Hoskins Mfg. Co 


Furnaces, Melting 
Oil, Gas or Powdered Coal 
Hagan, Geo. J., Co. 


Co 


Furnaces, Muffie 

Electric Htg. Co. 
Hoskins Mfg. 

Improved Co 


Roasting & 
Smeltg. 
Wedge Mechanical Furnace 


Furnaces, 


Co. 
Worthington Pump & Mach. 
Corp. 


Furnaces, Sulphur 
Pacific Fdry. Co. 
Pratt Eng. & Machine Co. 


Fused Silica 
General Ceramics Co. 
Thermal Syndicate, Ltd 


Gas Analysis Instruments 
Mono Corp. of Amer. 


Gas Machines 
Detroit Heating & Lte. 
Tirrill Gas Mach. Ltg. 


Gas Ovens 

Improved Co. 
Koppers Co., 

Morgan Construction Co. 
Smith Gas Eng. Co. 
Steere Eng. Co. 


Gas Scrubbers and Washers 
Bartlett Hayward Co. 
Buffalo Forge Co. 

Gas Engineering Co. 
Research Corp. 


Gauges, Recording, Indicat- 
ing, Draft, Pressure 

Bailey Meter Co. 

Bristol Co., The 

Brown Instrument Co. 

Foxboro Co., The 

Schecter & Budenberg Mfg 


Ge, 


Taylor Instrument Cos. 
Thwing Instrument 
Uehling Instrument Co. 
Widney Test Labs 


Gears 
Caldwell & Son Co. 
Jones Fdry. & Mach. Co 


Gears, Compensating 
Morse Chain Co. 


Gears, Silent 
Jones Fdry. & Mach. Co. 


Generators 

See Dynamos and Motor 
Generators (Oxygen and 
Hydrogen) 
Ine. 


Glass Blowing 
Eimer & Amend 
International Glass Co. 


Glassware, Chemical 

| Central Scientific Co. 
Eimer & Amend 
Griebel Instrument Co 


| | 

— | 
| 

| | 
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Heil Chemical Co. Eenry 
International Glass Co. 
Kimble Glass Co. 
Scientific Materials Co. 
Will Corporation, The 


Graphite 
Acheson Graphite Co. 


Grating, Subway 
Irving Iron Wks. Co. 


Grinders 
See Machinery, Crushing, 
Grinding and Pulverisiag 


Grinding Mill Jars 
MecDanel Refractory Poree 
lain Co, 


Heater, Feed Water 
Whitlock Coil Pipe Co. 


Heat Ex change Apparatus 
Whitlock Coil Pipe Co. 


Heating App. & Systems 
American Blower Co. 
Atmospheric Cond. Corp. 
Buffalo Forge Co. 
Fleisher, W. L.. & Co. 
Parks(ramer Co 

Powert Regulator Co. 
Ruggles-Coles Eng. Co. 


Heating Regulators 
Powers Regulator Co. 


Heat Insulation 
Celite Products Co. 


Hoiste 
Fairbanks, Morse & Co. 
Jones Fdry. & Mach. Co. 


Hoists, Portable 
Ingersoll-Rand Co. 


Hose 
Ingersoll-Rand Co. 


Hot Water Storage Heater 
Whitlock Coil Pipe Co. 


Hydro Carbons, Tee 
Robertson Co., H. 


Hydrogen Generat 
Electrolabs, Inc. me App. 


Hydrogen Plante 
Electrolabs. Inc. 
Improved Equipment Co. 


Hydrometers 
Brown Instrument Co. 
International Glass Co. 


Instruments, Electrical and 
Testin 
Bristol Co., The 


Eimer & Amend 
Hoskins Mfg. Co. 
Precision Them. & Inst. Co. 
Pyroelectric Instrument Oo. 
Se , ae ffer & Budenberg Mfg. 


Stupakoft Laboratories 
Thwing Instrument Co. 
Uehling Instrument Co. 
Valley Iron Wks. 


Westinghouse Elec. & Mfg. 
o 

Widney Test Labs. 
Wilson-Maulen Co. 
Insulating Material, Elec. 


Redmanol Chem Prod. Co. 


dackets, Paper Makers 

Albany Felt Co. 

digs 

Worthington Pump & Mach. 
Corp. 

Kettles, Cast Iron, Acid 
Proof 

Re thiehem Fdry. & Mach. 
o 

Buffalo Fdry. & Mach. Co. | 

Devine. J Fs Co. 

Durrion Cc | 

Pacifie Fdry. Co 

Stevens-Aylsworth Co. 

U. 8. Cast Iron Pipe & 
Fdy. Co. j 

Valley Iron Wks. 

Kettles, Enameled, Acid | 
Proof | 

Elyria Enameled Prod. Co. | 


Glass Coating Co. | 


Steam-—Jacketed 
Sons & Perkins Co 

iffalo Fdy. & Mach. Co. | 
_ J. H.. Company | 
Detroit Heat's. & Ltg. Co. 
Devine Co.. J. P. 
Duriron Co 
Glass Coating Co. 
Pratt Ener. & Mach. Co 


Sowers Mfg. Co 
Stevens-Ayleworth Co 
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Kiln, Lime 

Crescent Refractories Co. 
Maxon Furnace & Eng. Co. 
Vulean Iron Works 


Kiln, Rotary and 
American Process 
Rugegles-Coles Eng. 
Vulcan Iron Works 


Laboratory App, & Supplies 
Baker Sons & Perkins Co. 
Braun Corp. The 
Braun-Knecht-Heimann Co. 
Buffalo Apparatus Corp. 
Daigger, A.. & Co. 

Detroit Heat. & Light Co. 
Eimer & Amend 

Griebel Instrument Co. 
Guernseyware Co. 

Heil Chemical Co. 

Hoskins Mfg. Co. 
International Glass Co. 
Mine & Smelter Supply Co. 
Pyroelectric Instrument Co. 
Sargent, E. H. & Co 
Schaar & Co. 

Scientific 4 Co. 
Thomas Co., H. 

Tirrill Gas vt Ltg. Co. 
Widney Test Labs. 

Will Corporation, The 


Laboratory Furniture 
Schwartz Sectional System 


Lacing Belt 
Crescent Belt Fastener Co. 


Lifts, Air Jet 

Bethlehem Fdy. & Mach. Co. 
Lummus Co., W. E. 
Monarch Mfg. Wks., Inc. 
Lime Chemical 

Mitchell Lime Co 


Lime, Hydrated 
Mitchell Lime Co 


Loaders, Wagon & Truck 
Barber-Greene Co. 
Gifford-Wood Co. 


Locomotives, Industrial 
Jeffrey Mfg. Co., The 
Vulean Iron Works 


Machine and Engine Parte 
American Stainless Steel Co. 


Machinery, Agitating 

Baker Sons & Perkins Co. 

Buffalo Fdy. & Machine Co. 

Day. Co 

Dorr Co.. The 

Gedge-Gray Co 

Johnson John 

Kaestner & Hecht Co. 

New England Tank & 
Tower Co. 

Sowers Mfg. Co. 


Machinery, Automatic 
Weighing 

Baker Sons & Perkins Co. 

Schaffer Eng. & Equip. Co. 

Machinery, Classifying 

Dorr Co., e 

Machinery, Coal Grinding 


Aero Pulverizing Co 


| Jeffrey Mfg. Co. 


Pratt Eng 
Raymond 
Co. 


& Machine Co. 
Bros. Impt. Pulv. 


Machry., Conveying & 
Elevating 
Bartlett & Snow 
Caldwell, H. W 
Dust Recovering 
veying Co 
Gifford-Wood Co 
Holly Pneumatic 


Ine 
Jeffrey Mfg. Co. 
Jones Fdry. & Mach. Co. 
Company 
Mfg. Co. 


Co 

& Son Co. 
& Con- 

Systems 


Link-Belt 
Stephens-Adamson 
Valley Iron Wks 


| Webster Mfg. Co 


Machinery, Crushing, Grind- 
ing and Pulverizing 


Abbe Engineering Co. 
Aero Pulverizer Co. 

| Buchanan, C. G.. & Co 
Day. J. H.. Company 
Fuller-Lehigh Co 
Jeffrey Mfg. Co 
Kaestner & Hecht Co 


Kent Mill Co 


Mine & Smelter Supply x. 


Patterson Fdry. & Mach 

Pratt Eng. & Mach. Co 

Raymond Bros. Imp. Pulv 
Co 

| Stedman's Fadry. & Mach 
Wks 

Sturtevant Mill Co 

Vulean Iron Works 

Worthington Pump & Mach 
Corp. 


Machinery, Crushing, Grind- 
ing and Pulverizing 
Laboratory 

Abbé Engineering Co. 

Aero Pulverizer Co. 

Braun Corp., The 

Braun-Knecht-Heimann Co. 

Jeffrey Mig. Co. 

Sturtevant Mill Co. 

Worthington Pump & Mach. 
Corp. 

Machinery, Cyanide 

Dorr Co., The 

Worthington Pump & Mach. 
Corp. 


Machinery, Dyein 
Drying Machy. 
Co 


Machinery, Metallurgical 

Abbé Engineering Cu. 

Aero Pulverizer Co. 

American Continuous 
Co. 

Dorr Co., The 

Huff Electrostatic Sep. Co. 

Ingersoll-Rand Co. 

Jones Fdry. & Mach. Co. 

Kelly Filter Press Co. 

Kent Mill Co 

Lungwitz, Emil E. 

Mine & Smelter Supply Co. 

Pacific Fdry. Co. 

Bros. Imp. Pulv. 
o 

Ruggles-Coles Eng. Co. 

Sturtevant Mill Co. 

Sweetland Filter Press Co. 

Tyler Co.. The W. S. 

United Filters Corp. 

Vulean Iron Works Co. 

Worthington Pump & Mach. 
Corp. 


Mixing & Knead- 


ave Engineering Co 
Baker Sons & Perkins Co. 
Bartlett & Snow o. 
Buffalo Fdry. & Mach. Co. 
Day, J. H., Company 
Gedge-Gray Co.. The 
Kaestner & Hecht Co. 
New England Tank & 
Tower Co. 
Patterson Fdry. & Mach. Co. 
Pratt Eng. & Mach. Co. 
Sowers Mfg. Co. 


Filter 


Machinery, Ore Concen- 
trating 
| Dorr Co. The 


Kent Mill Co. 

Mine & Smelter Supply Co. 

Ruggles-Coles Eng. 0. 

Worthington Pump & Mach. 
Corp. 


Machry., Ore & Coal 
Handling 

Barber-Greene Co. 

Gifford-Wood Co. 

Guarantee Constr. Co. 

Jeffrey Mfg. Co. 

Link-Belt Co. 

Stephens-Adamson Mfg. Co. 

Webster Mfg. Co. 


Machinery, Refrigerating 
Vogt Machine Co. 
York Mfg. Co. 


Machinery, Screening 

| Gifford-Wood Co. 

Jeffrey Mfg. Co 

Stephens- Adamson Mfg. Co. 

Tyler Co., The W. 8. 

Webster Mfg. Co. 

Worthington Pump & Mach. 
Corp. 


Machinery, Special 

Baker Sons & Perkins Co. 
Buffalo Fdry. & Mach. Co. 
Day, J. H., Company 

Jones Fdry. & Mach. Co. 
Kaestner & Hecht Co. 

| Stevens-Aylsworth Co. 


Machinery, Thickening and 


Dewatering 
Baker Sons & Perkins Co. 
Buffalo Fdry. & Mach. Co. 


| Dorr Co., The 


Transmission 
Caldwell & Son Co 

| Jeffrey Mfg. Co 

| Jones Fdry 
Morse Chain Co 

| Stephens-Adamson Mfg. Co. 
| Webster Mfg. Co. 


Machinery, Turbine 
De Laval Steam Turbine Co. 


| 
achinery, Weighing 
Baker Sons & Perkins Co 
Schaeffer Eng. & Equip. Co 
| Sturtevant Mill Co. 


Machine Tools 
Ryerson, Jos. T. & Son 
Electrically 


The 


Magnesia, 
te 
Norton Co 


Sin- | 


Magnesium Metal 
American Magnesium Cup. 
| Leavitt, C. W.. & Co 


Magnetic Pulleys 
Dings Magnetic a Co. 
Magnetic Mig. Co. 


Magnetic Separators 
Buchanan, C. G., Co., Ine. 
Dings Magnetic Sep. Co. 
Magnetic Mfg. Co. 


Magnets 
Dings Magnetic Sep. Co. 
Magnetic Mfg. Co. 


Magnets, 
Cutler-Hammer Mfx Co.., 


Manganese Ore 
Lavino E. J., & Co. 
Metallurgical Engineers 
See Professional Directory 
Pages 69-71. 


Metals and Alloys 
Metals Disintegrating Co. 
Metal & Thermit Corp. 


Metal Working Machinery 
Ryerson, Jos. T.. & Son 


Meter Box Covers 
Cast Iron Pipe Pub. Bur. 


Meters, Flow, Air, Gas, 
Water 
Bailey Meter Co. 


Spray Engineering Co. 
Yarnall-Waring Co. 


Microsco 
Scientific Materials Co. 


Mills, Ball, Pebble and 
Tub 


ube 

Abbé Engineering Co. 

International Nickel Co. 

Mine & Smelter Supply Co. 

Patterson Fdry. & Mach. Co. 

Worthington Pump & Mach. 
Corp. 


Mills, Emery 
Sturtevant Mill Co. 


Minerals and Ores 
American Magnesium Co. 
Kastenhuber & Lehrfeld 


Batch 
Sons & Perkins Co. 


Monel Metal 
International Nickel Co. 
Multi-Meial Co., Ine. 


Motors, Electric 
Fairbanks, Morse & Co. 
Westinghouse Elec, Mfg. Co. 


Mixers, 
Baker 


Motor Trucks 
Packard Motor Car Co. 


Muriatice Acid Plants, Stone- 
ware Acid Proof 
Knight, Maurice A. 


Nitrating Kettles, Stone- 
ware Acid Proof 
Knight, Maurice A. 


Nitric Acid Plants 
Buffalo Fdry. & Mach. Co. 


Nozzles, Spray 
American Blower Co. 
Buffalo Forge Co 
Monarch Mfg. Wks.. Inc. 
Schutte & Koerting Co. 
Spray Bngineering Co. 
Yarnall-Waring Co. 


Oil & Grease Extraction 
Equipment 

Bartlett & Snow Co 

Redfield Mechanical Co. 


en 
See Minerals and Ores 
Ore Bedding and Reclaiming 
Systems 
Stephens-Adamson Mfg. Co 


Ovens, Laboratory 
Reynolds, Teschner & Volk 


Co 
Thermo Electric Inst. Co. 


Oxygen and Hydrogen Gen- 


erating Equipment 
Electrolabs, Inc. 


Paint Grinding Mach. 
Kaestner & Hecht Co. 


Paint Mixing Mach. 
Kaestner & Hecht Co. 


Paint, Pigment, Graphite 
Acheson Graphite Co. 
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Paints, Acid Proof and 
Technical 
Toch Bros 


Palau Ware 
Braun Corp. 
Braun-Knecht-Heimann Co. 


Pans, Vacuum 
Amer. Chem. & Sugar Mach. 


Co. 
Badger & Sons Co. 
Baker Sons & Perkins Cop. 
Buffalo Fdry. & Mach. Co. 
Devine Co., J. P. 
Kestner Evaporator Co 
Lummus Co., E. 
Sowers Mfg. Co. 
Swenson Evaporator Co. 
Wheeler Condenser & Engrg. 


Co. 
Zaremba Co. 
Patent Attorneys 


See Professional Directory 
Pages 69-71. 


Pipe, Cast Iron 

Cast Iron Pub. Bur. 

U. S. Cast Iron Pipe & 
Fdy. Co. 


Pipe, Silica Ware 
General Ceramics Co. 
Thermal Syndicate, Ltd. 


Pipe and Fittings, Cast Iroe 
Acid Proof 

Crane Co. 

Duriron Co. 

Glass Coating Co. 

Pacific Fdry. Co. 


Pipe and io Copper 
Badger & Co. 
Lummus Co., E. 
Whitlock Coil Pipe Co. 


Pipe and Fittings Lead, Tin 
or Silver Lined 

Badger & Sons Co. 

Cleveland Brass Mfg. Co. 

United Lead Co. 


Pipe and Fittings, Stone 
ware, Acid Proof 

General Ceramics Co. 

Knight, Maurice A. 

U. S. Stoneware Co. 


Pipe and Fittings, Wood 
Michigan Pipe Co. 
National Pipe Co. 
Pacific Fdry. 

Pacific Tank y Pipe Co. 


Pipe Covering 
Michigan Pipe Co. 


Platinum Wire, Sheet and 
Foil, Crucibles, Dishes, 
Electrodes, Laboratory 
Ware, all kinds 

American Platinum Wks. 

Baker & Co., Inc. 

Bishop J., & Co., Plat. Wks. 

Kastenhuber & Lebrfeld 


Pneumatic Tools 
Ingersoll-Rand Co. 


Porcelain Ware 
Guernseyware Co. 
Herold China & Pottery Co. 


Pots, Cast Iron, Acid Proof 
Baker Sons & Perkins Co. 
Bethlehem Fdry. & Mch. Co. 
Buffalo Fdry. & _—, Co. 

U. S. Cast Iron Pipe & Fdy. 


Co. 
Valley Mould & Iron Wks. 


Pots and Pans, Steel 
Janney-Steinmetz Co. 


Pots or Jars, Stoneware, 
Acid Proof 
See Stoneware, Chemical 


Powdered Coal Equipment 
Aero Pulverizer Co. 
American Industrial 


Co. 
Fuller Eng. Co. 
Raymond Bros. 
Co. 


Eng. 
Imp. Pul. 
Power Transmission 

Jones Fdry. & Mach. Co. 


Precipitation Processes 
Merrill Co., The 


Precipitators, Centrifugal 
American Tool & Mach. Co. 
Fletcher Works 


Pulleys, Cast Iron 
Jones Fdry. & Mach. Co. 


Pulleys, Friction Clutch 
Jones Fdry. & Mach. Co. 


Pulleys, Magnetic 
Dings Magnetic Sep. Co. 


"nll | 
: — 
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Pump Lines 
International Nickel Co. 


Pumps, Acid or Acid Gases 

Ab Engineering Co. 

American Well Works 

Beach-Russ Co. 

Chemical Equipment Co. 

Duriron Co. 

Elmore, G. H. 

General Ceramics Co. 

Goulds Mfg. Co. 

Lummus Co., W. E. 

Nash Engineering Co. 

Rumsey Pump Co. 

United Lead Co. 

Worthington Pump & Mach. 
Corp. 


Pumps, Brine 
Cameron Steam Pump Wks. 


Pumps, Centrifugal 

Abbé Engineering Co. 
American Well Wks. 
Cagperee Steam Pump Wks. 


0. 
Duriron Co. 
Goulds Mfg. Co. 
Schutte & Koerting Co. 
orthington Pump & Mach. 
Corp. 


Pumps, Diaphragm 
Cameron Steam Pump Wks. 


Goulds Mfg. Co. 
Johnson Co., John 


Pumps, Fire 
American Well Works 


Pumps, Gas, Liq., or Vac- 
uum 

Beach-Russ Co. 

Buffalo Fdry & Mach. Co. 

Devine, J. P., Co. 

Fairbanks. Morse & Co. 

Goulds Mfg. Co. 

Nash Engrg. Co. 


Pumps, Mine 
American Well Wks. 
Cageren Steam Pump Wks. 


Pumps, Piston 
Cameron Steam Pump Wks. 


Pumps, Rotary, Oil or 
Water 

Goulds Co. 

umsey mp Co., Ltd. 

Taber Pump Co. 


Pumps, Sand 
Krogh Pump Mfg. Co. 


Pumps, Stoneware, Acid 
roof 
General Ceramics Co. 


Pumps, Triplex 
Goulds Mfg. Co. 


Pumps, Vacuum 
Buffalo Fdry. & Mach. Co. 
Ingersoll-Rand Co. 
Lammert & Mann Co. 
Wheeler Mfg. Co., C. H. 
Pyrometer Protection Tu 
Charles 
ero ina & Pott Co. 
McDanel Refractory eres. 
lain Co. 
Stupakoff Laboratories 
Thermal Syndicate, Ltd. 


Pyrometers 

Bristol Co.. The 

Brown Instrument Co. 

Buffalo Apparatus Corp. 

Cleveland Instrument "bo. 

Engelhard. Chas. 

Hoskins Mfg. Co. 

Pyroelectric Instrument Co. 

Sargent, E. H.. & Co. 

& Budenberg Mfg. 

Stupakoff Laboratories 

Taylor Instrument Co. 

Thwing Instrument Co. 

Wilson-Maulen Co. 

Uehling Instrument Co. 


Pyrometer Sheets, Graphite 
Acheson Graphite oe 


Railway, Industrial and 
Portable 

Easton Car & Constr. Co. 

Reagent Cabinets 

Schwartz Sectional System 


Receivers, Stoneware Acid 
Proof 
Knight, Maurice A. 


Recording Instruments, Pres- 
sure Temperatures Elec- 


tricity, Motion, Speed, 
Time 
Bristol Co.. The 


Cleveland Instrument Co. 
Foxboro Co., The 

Precision Therm. & Inst. Co. 
Pyroelectric Instrument Co. 
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& Budenberg Mfg. 
‘0. 


Thomas Co., A. H. 
Thwing Instrument Co. 
Uehling Instrument Co. 
Widney Test Laboratories 
Wilson-Maulen Co. 


Reducers, 
Jones Fdry. 


Bailey Meter Co. 
Crane Co. 
Foxboro Co, The 
Lummus Co., W. E. 
Powers Regulator Co. 


Respirators 
Amer. La France Fire Eng. 


oO. 
Multi-Metal Co., Inc. 


Retorts 
See Acid Distillation App. 


Retorts, Graphite 
Bartley Crucible Co. 


Retorts, Vertical 
Buffalo Fdry. & Mach. Co. 


Rhodium 
Kastenhuber & Lehrfeld 


Rivets, Belt 
Crescent Belt Fastener Co. 


Rolls, Crushing 
Jeffrey Mfg. Co. 


Safety Devices 
— La France Fire Eng. 


Sample Cabinets 
Schwartz Sectional 


Seales Conveyor 
Schaeffer Eng. & Equip. Co. 


Scales Weighing 

Baker Sons & Perkins Co. 
Fairbanks Morse & Co. 
Sturtevant Mill Co. 


Schools and Colleges 
Hamilton Institute Alexander 


System 


Screening Machine 
See Searchlight 
Pages 59-68. 


"Section 


Screens 

Newark Wire Cloth Co. 
Patterson Fdry. & Mach. Co. 
Stephens-Adamson Mfg. Co. 
Sturtevant Mill Co. 


Screens, Mining 
Ludlow-Saylor Wire Co. 


Screens, or Cloth, Fertilizer 
Ludlow-Saylor Wire Co. 


Screens, Wire, Brass, Cop- 
Steel, ete. 
Ludlow-Saylor Wire Co 
Multi-Metal Co., Ine. 

Tyler Co.. The W 


Second Hand Equipment 
See Searchlight Section 
Pages 59-68. 


Apex Pulverizing Mills 
Consolidated Products Co. 
Continental Mach. Co. 
Du Pont Chem Co., Inc. 


Separators Air 
Bros. Imp. Pulv. 
0. 


Separators, Centrifugal 
American Tool & Mach. Co. 
Fletcher Works 

Sharples Specialty Co. 
Tolhurst Mach. Wks. 


Separators, Electrostatic 
Huff Electrostatic Sep. 


Separators, Inclined Vibrat- 
ing Screen 
Sturtevant Mill 
Tyler Co., The 


Co. 
Co. 
w. Ss. 


Separators, Magnetic 
Ding’s Magnetic Sep. Co. 
Magnetic Mfg. Co. 
Paxson, Geo. Co. 


Shafting 
Jones Fdry. & Mach. Co. 


Sieves, Laboratory 
Multi-Metal Co., Ine. 
Newark Wire Cloth Co. 


Sinks, Laboratory, Stone- 
ware Acid Proof 
Knight, Maurice A. 


Slime Filters 
Merrill Co., The 


| 


Soda, Ash 
Solvay Process Co. 


Washing 
Solvay Process Co. 


Solvent Recovery Installa- 


tions 
Lummus Co., W. E. 


Specimen Cabinets 
Schwartz Sectional System 


Spiegeleisen 
Lavino, E. J.. & Co. 


Spray Systems 
Chemical Equipment Co. 
Spray Engineering Co. 
Yarnall-Waring Co. 


Sprockets 
Jones Fdry. & Mach. Co. 


Sprockets, Compensating 
orse Chain Co. 


Sprockets, Silent Chain 
Morse Chain Co. 


Steam Jacketed Kettles 
Sowers Mfg. Co. 


Steel, High Speed 
Ryerson, Jos. T. & 
Standard Alloys Co. 


Steel Merchants 
Ryerson, Jos. T. & Son. 


Steel Plate Construction 
Chicago Bridge & Iron Wks. 
Sharpsville Boiler Wks. 


Steel, Stainless 
American Stainless Steel Co. 


Steel, Structural 
Ryerson, Jos. T. 


Son. 


& Son 
Sterilizers, Ultra Violet Ray 
R. U. V. Co. 


Stirrers, Acid Proof 
Acheson Graphite Co. 
Duriron Co. 


Stokers 

American Engineering Co. 
Green Engineering Co. 
Hagan, Geo. J.. Co. 
Under-Feed Stoker Co. 


Stoneware, Acid Proof Chem. 
Knight, Maurice A. 


Stoneware, Chemical, con- 
sisting of: 
Bottles, Carboy Stoppers 
Coils and Worms, Crystal- 
lizing Dishes, Chlorine 
- Generators, Decanting 
Pots, Dippers, Faucets, 
Funnel, Kettles, Nozzles 
and Jets, Pots and Jars, 
Pitchers, Retorts, Re- 
ceivers or Woulff Bottles, 
Sinks, Storage Jars, etc. 

Acid Proof Clay Prod. Co. 

General Ceramics Co. 

Knight. Maurice A. 

U. S. Stoneware Co. 


Stopper Heads 
Bartley Crucible Co. 


Sulphur 
Texas Gulf Sulphur Co. 
Union Sulphur Co. 


Sulphur, Crude 
Texas Gulf Sulphur Co. 
Union Sulphur Co 


Sulphuric Acid Plants 
Buffalo Fdry. & Mach. Co. 


Supplies, Mill and Mine 
Glander & Co. 

Jacobowitz, Charles S. 
Morse Bros. Mach. & Sup 


0. 

Niehoff, Paul & Co., Ine. 

Ogden, John 

Payne, N. B. & Co. 

Perry. Buxton, Doane Co. 

Standard Elec. & Elev. Co. 

Wickes Mach. Co. 

Switchboards 

Elec. & Mfg. 
oO. 


Syphons, Acid, Stoneware 
U. S. Stoneware Co., The 


Tachometers 
& Budenberg Mfg 
0. 


Tank Cars 
zen’! Amer, Tank Car Co. 


Tanks, Acid 
Sharpsville Boiler Wks. 
Lancaster Iron Wks., Inc. 


Tanks, Cast Iron 

Buffalo Fdry. & Mach. Co. 

Detroit Range Boiler & Steel 
Barrel Co. 


Tanks, Copper 


Lummus Co., W. E. 


Tanks, Cyanide 
Pacific Tank & Pipe Co. 
Stearns Lumber Co. 


Tanks, Acid 


roo 
Glass Coating Co. 


Tanks, Jacketed 
Lancaster Iron Wks. 
Tanks, 


Lead Lined, Acid 
Proof 
Chem. & Sugar Mach. 


Hauser-Stander Tank Co. 
Johnson & Carlson 

New Eng. Tank & Tower Co. 
Copper & Brass 


8. 
Stearns Lumber Co. 
United Lead Co. 


Tanks, Oil 
Sharpsville Boiler Wks. 


Tanks, Pressure 
Lancaster Iron Wks., 


Tanks, Steel 
Caldwell, W. E., Co. 
Chicago Bridge & Iron Wks 
Coatesville Boiler Wks 
Detroit Range Boiler and 
Steel Barrel Co. 
Janney-Steinmetz Co. 
Lancaster Iron Wks. 


Ine. 


Tanks or Vats, Stoneware, 
Acid Proof 

General Ceramics Co. 

Knight, Maurice A. 

U. S. Stoneware Co. 


Tanks, Storage 
Lancaster Iron Wks. 


Tanks, Wood 
Atlantic Tank & Barrel Co. 
Caldwell, W. E. Co. 
Corcoran, Inc., A. J. 

Hall & Sons Co.. A. H. 
Hauser-Stander Tank Co. 
Johnson & Carlson 
Kalamazoo Tank & Silo Co. 
National Tank & Pipe Co 
New Eng. Tank & Tower Co. 
Pacific Fdry. Co. 

Pacific Tank & Pipe Co. 
Stearns Lumber Co. 
Wendnagel Co. 


Testing Laboratories 
See Professional Directory 
Pages 69-71. 


Testing Sieve Shakers 
Tyler Co... The W. S. 


Thermit 
Metal & Thermit Corp. 


Thermometers 

Bristol Co.. The 

Precision Therm. & Inst. Co 
Schaeffer & Budenberg Mfg 


Co. 
Taylor Instrument Co. 


Tile Acid Proof 
Knight Maurice A. 


Titanium 
Titanium 


Titanium Ores 
Titanium Alloy Mfg. Co. 


Tongs (Lifting) 
Lummus Co., W. E 


Tool Steel 
American Stainless Steel Co 
Standard Alloys Co 


Alloy Mfg. Co. 


Tourills; 
ware, 
Knight, 


Cellarius, Stone- 
Acid Proo 
Maurice A. 
Tower Packing, Acid Proof 
Stoneware 


Knight, Maurice A. 
U. S. Stoneware Co. 


Towers, Acid 
Duriron Co. 


Towers, Acid Proof Stone- 
ware 

General Ceramics Co. 

U. 8S. Stoneware Co. 


Towers, Condensing or Ab- 
sorbing, Stoneware Acid 
Proof 

Knight, Maurice A. 


Towers, Steel 
New Eng. Tank & Tower 


Co. 
Towers, Water Coolin 
Wheeler Mfg. Co., C. 


Transformers 

Allis-Chalmers Mfg. Co 

American Transformer Co 

Elec. & Mfg 
0. 


Transformers, Special and 
Precipitation Process 
American Transformer Co 
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Transits 
Ainsworth, Wm. 


& Son 


Transmission Machinery, 
Power 
Jones Fdry. & Mach 


Transmission, Silent 
Morse Chain Co. 


Trucks, Motor 
Packard Motor Car Co. 


Co 


Chain 


Tubes Brass and Copper, 
Seamless Drawn 

Wheeler Condenser & Engrs 
Co. 


Iron & Steel 
& 


Tubes, 


Ryerson, Jos Son 


Tungsten Metals 
Lavino, E. J. & 


Turbo Blowers 
Ingersoll-Rand Co. 


Co. 


Ry. 


Co 


Turntables, Industrial 
Easton Car & Constr 


Ultra Violet Ray Lamp 
R. U. V. Co 

Uranium Alloys 
Standard Alloys Co. 


Vacuum Pans 
Sowers Mfg. Co. 


Vacuum Stills 
Lummus Co., The W. E. 


Valves and Cocks 
Merrill Co., The 


Valves and Cocks Metal, 
Acid-Proof 


Chemical Equip, Co. 
Cleveland Brass Mfg. Co 
Crane Co 

Duriron Co 

Johnson Co., 

Pacific Fdry. Co 

Pratt Eng. & Mach. Co. 


Schutte & Koerting Co. 
United Lead Co. 


Valves and Cocks, Stone- 
ware, Acid Proof 

General Ceramics Co. 

Knight. Maurice A. 

U. S. Stoneware Co. 


Valves and Fittings 
Colonial Supply Co. 


Vanadium Alloys 
Colorado Vanadium Co. 
Standard Alloys Co. 


Vats, Metal, Acid Proof 
Duriron Co. 


Vats, Wood 
Atlantic Tank 
Hauser — 
hnson Sarlson 
New Eng. Tank & Tower 


Co. 
Pacific Tank & Pipe Co. 
Wendnagel Co. 


& Barrel Co. 
Co. 


| Jentilaior or Car Cloth 
Ludlow-Salyor Wire Co. 


Wagon Loaders 
Barber-Greene Co. 
Jeffrey Mfg. The 
Link-Belt Company 
Portable Machry. Co. 


Washers, Cast Iro 
Lummus Co., W. 


Washers, Chemical 
Lummus Co., W. E. 


Jater Purification, Softer- 
and Rectification 
Hungerford & Terry. Ine 
Permutit Co. 

Scaife & Sons, W. B 


Welding Materials 


Acheson Graphite Co 
Metal & Thermit Corp. 
Wire Cloth 

Ludlow Saylor Wire Co. 
Multi-Metal Co.. Inc 
Newark Wire Cloth Co 
Tyler Co The W 
Wood Alcohol Refineries 
Lummus Co. he W. E 


| 

| 

| Wood Distillation 

| Apparatus for 

| Amer. Chem. & Sugar Mach 
| Co. 

| Radger E. B. & 

| Devine Co., J. 

| Zaremba Co 


Sons Co 


| Wood Distillation Plants 
, Lummus Co., W. E. 


| Zine ; 
Metals Disintegrating Co 


= 
— 
| Regulators, Pressure and 
Temperature 
| 
| . 4 
| — 
| 
| 
. 
| 
— 
| | 
| | 
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Seven Different 


Clay Bodies 


3004d 
400ud 


1. £ ‘a No one clay body will stand up under 
all conditions. That would be too 
a s, i much to expect. We do not recom- 


mend one body for all apparatus, but 
make seven different bodies. 


> 
| 
| Thee sail 
| hese seven bodies cover all possible 


Ejectors are made in several designs and sizes, both for acids 


end acid gases. ture of stopcocks, valves, etc., from the 
finer mesh grades, to the open grog 
body for tower pipe, manifolds and the 


like. 


We are experts, let us help you decide. 


Maurice A. Knight 


Office and Plant: 


Kelly Avenue 
East Akron, Ohio 


STANDARD No. 1. DESIGN SINGLE OR AUXILIARY COIL 
Made in 4 to G-in. bore, 1 to 6 coils, and with socket, threaded or 
flanred connections. Used as auxiliary or protector to 
larger coils or as Nitric Acid condensers. 


STANDARD No. 3 CELLARIUS TOURILL 


| 
ae Used as distributing touriil from towers or still to double row of 


SPECIAL 120 GALLON CONICAL FLANCE RECEIVERS No. 2 Tourills. We make Cellarius Tourills in three standard 


Showing conical flange Return Bend and faucet outlet. Receiverg sizes, both inverted for Nitric Acid, and upright, as above, for 
are made i: many designs, shapes and sizes. Muriatic Acid gas absorption. 


| : 
| : 
M\ EM CRA 
+ 


CHEMICAL AND METALLUKGICAL ENGINEERING 


Why Users Prefer | 


TRADE MARK | 


BRISTOL’S 


"REG. U.S. PAT. OFFICE. 


Recording Instruments | | 


They are accurate—easy to install—need 
slight attention—and cost little to maintain. 


Gauges, Vacuum Gauges, Thermometers, Pyrometers, Volt- 
meters, Ammeters, Wattmeters, Time Recorders, Tachometers, 


The accuracy of Bristol’s Recording Instruments—Pressure | 
etc.—is demonstrated daily in hundreds of industries. 


Expert help is unnecessary to install— any one can do it. 
These Recorders require practically no attention—only 
wind clock and change charts. The expense of main- 
tenance barely warrants consideration. Twenty years 
service of hundreds of “Bristol’s’” proves the remarkable 
Value and economy of these mi instruments. 


Investigate Bristol’s and you will see why users pre- 
fer these Recording Instrumen Bulletins on the 
various types sent on request. _ 


THE BRISTOL CO. | 


Waterbury, Connecticut 
Branch Offices: Boston New York Pittsburgh Chicago San Francisco 


SAVE 


Every chemical engineer understands the im- chimney temperature is just so much heat robbed 
portance of admitting no more air to the boiler fur- trom the boiler. | 
; nace than just enough to support combustion of the Frequently heat unnecessarily wasted up the 
tuel. Heat required to warm up excess air to the chimney represents 10 to 30 per cent. of the fuel. 
WITH UEHLING CO, EQUIPMENT 
\ the fireman finds it easy to reduce chimney losses Uehling CO, Equipment is simple, accurate, rug- 
to the minimum because the indicator on each boiler ved; it produces a large continuous (not inter- 
front enables him to keep his air supply just right mittent) chart and employes NO CHEMICAL 
et all times. SOLUTIONS. 


See the Uehling CO, Recorder in operation at the N. Y. Chemical Show, 
Grand Central Palace. Week of September 26, 1920 


Combustion Engineers 
3028 EMPIRE BLDG. NEW YORK 


Write for free “Loss Scale” for calculating your at 


The Records show how Tosely 
the course is held to m. 1amum Chimney losses in dollars, also catalogs front tells the fireman 
fuel consumpugn when he is wasting coal 
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